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ria. 6.—THE OLD SYSTEM OF HANDLING COKE, EMPLOYED DURING INSTALLATION OF THE 
NEW APPARATUS. 
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THE MECHANICAL CONVEYING 
COKE.*—I1. 
Specially Prepared for the Scienrivic AMeERICA‘N Svup- 


PLEMENT by EMILE 


OF COAL AND 


GUARINI. 


Tue Paris Gas Company has installed in its numer- 
ous works a mechanical equipment for the carriage of 
coal, and especially of coke, that may be considered as 
a model of its kind. This installation aims at a more 
vigorous, more rapid, and more economical exploitation, 
and one that is less fatiguing to the employes. It is 
justified, moreover, by the great importance of the 
different works of the company. Thus, at the Landy 
works, the supply of coal amounts annually to 150,000 
tons, and the surface covered by the coal yards is 
upward of 1,021,250 square feet. As for the annual 
production of coke, that exceeds 52,000,000 cubic feet 
for the works as a whole. The installations were 
designed and carried out according to the plans of 
M. L. Bertrand, assistant engineer of the gas com- 
pany, under the direction of M. Gigot, chief engineer 
of this service, and particularly of M. Louvel, chief 
engineer of the service of studies and works. They 
cost one million francs ($200,000). 

Fig. 7 shows diagrammatically how the coal and 
coke are handled from the time they are unloaded 
from the barge to the end of the gas-making process 

The coal, brought to the works by rail or water, is 
unloaded by means of cranes, and then conveyed to 
the discharge hoppers or the bins either indirectly 
by means of cars opening laterally or at the bottom, or 
directly by means of the cars of the railway company. 

The coal that has been classified in heaps is put 
into bins by means of special cars and then distributed 
in front of the furnaces. It is emptied into the cars 
from the hoppers through a chute provided with a 
movable gate. After it has been distilled, it is carried 
in metallic cars to the coke yards. Here the coke is 
shoveled into dump carts that work automatically, 
or into cars that take it to the crushers. Upon emerg- 
ing from these apparatus, it is received in sacks or 
Skips. The sacks are delivered in the city or taken 
to the heap. The skips serve for the loading of cars 
on the track 

Formerly, conveying was effected by means of iron- 
plate skips, crates, or sacks. The crates and sacks 
were carried on the backs of men. 

At present, with the exception of the loading of the 
cars, which is done by means of skips, all the opera- 
tions are performed mechanically with sacks having 
a capacity of 3.5 cubic feet and weighing filled from 115 
to 120 pounds This method of operation presents 
numerous advantages. As the overload of the convey- 
ors is but about 3 pounds to the running foot, it has 
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handle the skip, the weight of which, when loaded, is 
1,628 pounds. The bottom is opened by means of a 
handle. Along with these skips there are employed 
others called “oscillating skips.”” These are carried 
by two wheels and are provided with two rollers. 
When they are filled, the center of gravity is situated 
below the axles, and they therefore turn upside down, 
without any trouble, over the aperture into which it 
is desired to discharge them. When empty, their cen- 
ter of gravity is below the axles, so that they right 
themselves spontaneously. 

The measuring and sacking is done by means of the 
apparatus shown in Fig. 3. This is placed under the 
chute of the crushers (Fig. 4) and permits of fill- 
ing the bags without effort and with the use of but 
one hand. To each apparatus a hopper is attached 
to which the bag is hooked. When the apparatus is 
placed under the chute of the crushers, the opening 
and closing of the latter are controlled by the mo- 
tion of the hectoliter measure itself, by means of 
small chains that lower the gate of the chutes, as 
socn as the measure leaves the filling position, and 
open the chutes in the contrary case. 

In proximity to the crushers or to the place where 
the bags are stored are established lifting apparatus 
for placing the bags on a man’s back (Fig. 5). The 
platforms, two or four in each apparatus, have a re- 
ciprocating motion, with a momentary stoppage at the 
ends of their travel. The porter places the bag upon 
the platform when the latter is at the level of the 
ground, and takes it upon his back when the platform 
reaches the end of its upward travel, that is to say, 
at a height of 4% feet. The framework of the lift is 
formed of [ irons that serve as guides and roll-ways 
to four small wheels fixed to the platforms. 


(To be continued.) 


THE FLYING MACHINE AND ITS SLOW 
DEVELOPMENT. 


Tuere have been many propositions for fitting 
wings to man to enable him to fly or soar like a bird, 
the earliest appearing in France about 1660. Then 
a tight-rope performer, named Allard, made a few 
short flights; but his performances ended after he had 
a bad fall while exhibiting before King Louis XIV. 
The last of the experimenters in this branch of tero- 
station was Lilienthal, who was killed during a trial 
of his “wings” in Berlin in 1896. 


LILIENTHAL’S WING THEORY. 


Lilienthal, while not the first to point out the 1tm- 
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DIAGRAM SHOWING METHOD OF MECHANICALLY 
MECHANICAL CONVEYING 


THE 


been possible to employ girders of wide reach, with- 
out too great expense, and to place their bearing 
points outside of the coal pile. Moreover, the use of 
sacks permits the use of the monorail, the light sup- 
ports of which are easily carried on the backs of men. 

The use of dynamo-electric apparatus has permitted 
of arranging at isolated points of the yards various 
tools which can be started and stopped instantan- 
eously. In the cars for conveying the coke (Fig. 1) 
one of the sides is formed of a door with lugs, and 
this, when lowered, serves as a chute between the 
bottom and the hopper. A lever, formed of two sec- 
tions connected by a hinge, serves for raising first 
the car and then the door. This arrangement enables 
one man to open and close the door, and prevents 
the accidents that might occur as a consequence of its 
too sudden fall upon a workman. 

The automatic cart employed is based upon the prin- 
ciple that in a cart passing from the normal to the 
dumping position, the shafts undergo but a very slight 
displacement, while the distance that separates them 
from the center of the front of the cart increases con- 
siderably In order that the energy expended in get- 
ting under way shall be greater than that required by 
the lifting, a rut has been formed in which the wheels 
engage at the moment of unloading. Therefore, when 
the horse pulls upon the shafts, the cart begins to 
rise, putting the tail in a position for the road, and it 
is not till then that it leaves the rut. 

As already stated, the loading of the cars is done by 
means of special cranes and skips. The cranes (Fig. 
2) are of the friction system and comprise a vertical 
pivot held on the vertical posts of the woodwork of 
the shed, and a boom of which the reach permits of 
bringing the skips into the axis of the car. Lowering 
is effected by means of a screw with so feeble a pitch 
that it cannot revolve under the action of the weight 
of the skip alone. The skips have a capacity of 35 
cubic feet and open at the bottom for the discharge. 
They are mounted upon three wheels, two rear ones 
of which revolve around a stationary axle, while the 
third serves for steering. The wheels are placed upon 
a circle of which the center corresponds to that of 
the skips. Owing to this arrangement, one man can 





* The method of handling coal and coke here described seems distinctly 
inferior to the American system ; still, the method ie not without merit 
and is worth while presenting to readers of the SuprLemenT.— 
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possibility of a serviceable balloon or the first to study 
the bird wing to learn the secret of flight and of sus- 
tained elevation in the air, was perhaps the first to 
give serious study to the architecture of the wing of 
the soaring bird. He discovered the secret lay in the 
arched or vaulted wing, and he made a machine by 
which he did succeed in flying. These were only 
short flights, Langley’s aerodrome being the first fly- 
ing machine which, without the agency of a gas bag. 
ever succeeded in remaining in the air for a minute 
and a half. 

Herr Lilienthal also devised a motor which was op- 
erated by means of a vapor of liquid carbonic gas. 
It had a force of two horse power, although it weighed 
less than twenty-five pounds. It was found too strong 
for the “wings,”’ which were broken in one experiment, 
and in another broke while the inventor was high in 
the air, and he was dropped to the ground and killed. 

Modern ballooning, by universal consent, dates from 
1783, when the Montgolfiers, two brothers, made their 
first ascent in France. They used hydrogen gas, 
which Cavendish in 1766 had discovered was only 
about one-seventh the weight of air. The same year 
the first ascent in America was witnessed in this city. 
Rittenhouse and Hopkins, both of them members of 
the Philosophical Society, constructed a machine hav- 
ing forty-seven small hydrogen balloons attached to 
acar. Having first experimented with dogs and cats, 
they finally succeeded in engaging a man to go up in 
this queer contrivance. The aerostat rose success- 
fully, but as it sailed near the Schuylkill River the 
occupant became frightened, and, puncturing the bal- 
loons, caused the whole contrivance to make a quick 
descent, the traveler escaping with a broken wrist. 

Nearly all of the innumerable attempts to construct 
an airship made before the last ten years were based 
upon the principle of a dirigible balloon. The machin- 
ery was lifted and held suspended in the air by an 
immense bag of gas. Many of the experimenters 
came to tragic ends, and until comparatively recent 
date all inventors of airships have been at least dis- 
credited when not actually accused of charlatanry. 
But during the last decade there has come a marked 
change in the sentiment toward the airship idea. 
Now, it is not only the ingenious, but not too well in- 
formed, mechanic who essays to startle the world 
with a machine that will actually navigate the air; 
but scientists of reputation have become interested, 
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and some, like Prof. Langley, are experimenting 
governments. 

It is the general Opinion of the scientists who 
highest in the world’s estimation that the problep 
aerial navigation is impossible of solution thro 
‘the balloon idea. The airship in which our deges 
ants may travel, instead of being, like the batigy 
lighter than the air it displaces, will rather 
the bird, and be many times heavier. 

“A balloon in the very nature of things,” wrote 
Hiram Maxim, who is an American by birth, ang 
be best known as the inventor of the machine 
called the Maxim gun, “has to be very light and f, 
ile, otherwise it would not rise in the air. Its mp 
density is, therefore, less than the air it displaces; jy 
other words, a mere bubble. 


C8em 


BALLOONS TOO WEAK. 


“If it were possible to make motors which 
develop 100 horse power to every pound veight, j 
would still be quite impossible to navigate a bation, 
no matter how well made, against even a Moderaty 
breeze. It is not possible to make a balloon Stroy 
enough to be driven through the air at any considg 
able speed and at the same time light enouch to ry 
in the air; therefore, balloons must always be at ty 
mercy of a wind no greater than that whic: prevaiy 
at least 300 days in the year. 

“Those who seek to navigate the air by maching 
lighter than the air have, I think, achieved the ling 
of accomplishment. They cannot hope for any new® 
velopments which will enable them to do mich betty 
than they have already done. The possibilities befoy 
them are extremely small. On the other hend, tho 
who seek to navigate the air with machines heayig 
than air have not even made a start as yel and th 
possibilities before them are very great, indeed. 

“In all nature we do not find a single bal'oon. 4 
nature’s flying machines are heavier than the aj 
and depend altogether upon the developmen: of dp 
amic energy. In nature’s machines the a:ount ¢ 
energy developed for a given weight is ve'y great 
indeed; but no greater than the artificia! motoy 
which we are able to produce at the pres nt tim 
Petroleum motors have already been devel: ped that 
are sufficiently light to propel machines » hich fy 
after the manner of a bird and we shall fly wheneve 
we ascertain how this power may be advan'ageously 
employed. It is now only a question of ime aii 
money.” 

Lord Rayleigh told the members of the iioyal It 
stitution at a meeting three years ago that artificial 
flight was a question of the speed of the ::orizonta 
motion. A bird, he said, did not use a_ revolving 
mechanism like a screw to propel itself, bu he had 
no doubt that a revolving mechanism was ‘he most 
suitable for artificial flying machines. 

Scientists now look for the solution of th 
problem to an aeroplane, to be propelled by means of 
a light, powerful motor, using naphtha or sonie similar 
explosive for its propulsion. It was along these lines 
Sir Hiram Maxim experimented, and was _ rewarded 
with some success, and this is the general idea of Prot 
Langley’s aerodrome. 

It was so long ago as 1842 that Henson devised the 
first aeroplane. The aeroplane is, in brief, a thin 
fixed surface, slightly inclined to the line of motion 
and deriving its support from the upward action of 
the air pressure due to speed. Motion is derived from 
some separate propelling arrangement. Henson, who 
is now almost forgotten, was among the first (to appre 
ciate the properties of the aeroplane and the first 
demonstrate, with a twenty-foot model, the practi 
bility of making a steam engine fly. His machine hal 
a total sustaining surface of eighty square feet, and 
weighed about twenty-five pounds. The partial su 
cess of this model immediately resulted in the inaug¢ 
uration of a project to cross the Atlantic. This grand 
idea fell through and the aeroplane sank into oblivio 
until about fifteen years ago, when Prof. Langlej, 
who had devoted many years to the subject, began 
seriously consider the construction of his aerodromé 
About the same time Sir Hiram Maxim, who had nd 
then been knighted, embarked upon a similar under 
taking. 


difficult 


WHAT MAXIM 


The world first heard of Maxim’s airship, for Prot. 
Langley had conducted his operations very quietly. 
So did Mr. Maxim, for that matter, for even so recent 
ly as fifteen years ago the mental caliber of a man whe 
seriously intended to construct such a machine Wa 
not generally considered very large. 

Maxim conducted his experiments at his larg 
grounds at Baldwyn’s Park, near Bexley, England 
His airship weighed about three and a half tons. It 
was worked out on the principle of the kite. Every 
part of his machine was constructed as lightly 
possible consistent with the requisite strength. It 
comprised an aeroplane, constructed with steel tube 
covered with fabric, pivoted to the main frame in such 
a manner that it might be adjusted to any required 
angle. Two propellers, constructed of spokes covered 
with silk, were mounted on the frame below the acme 
plane, and by driving these propellers at varying 
speeds the machine might be steered to the right or 
left. 

The propellers were driven by separate engines 
supplied with steam from a boiler composed of com 
paratively large tubes connected by tubes of very 
diameter, thus giving a considerable heating surfacé 
The heating of the boiler was effected by the combut 
tion of vaporized hydrocarbon. By means o! @ con 
denser the necessity of carrying a large quantity of 
water was obviated. The machine was started ® 
rails, one pair of these being below the wheels, 
other pair a short distance above them. By runnité 
the machine along and observing the angle of con 
with either set of rails, the required inclination 
the aeroplane was thus ascertained before the app 
ratus rose in the air. 

With some changes in design Maxim built anothe 
airship, and on July 31. 1894, sent his machine inl 
the air. It is claimed that this was the first time® 
flying machine actually left the ground, fully equi 
with engines, boiler, fuel, water, and a crew of 
persons. It did not remain long in the air, howevéh 
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t actually tore itself free from the guides placed 
limit its flight, and only fell to earth when its sails 









‘S who came entangled. This machine weighed nearly 8,000 
> Problem punds. The actual force developed in the screws was 
ion thro horse power, with a screw thrust of rather more 
OU deges , 2,000 pounds. The width of the aeroplane was 
the batig er 200 feet. Upon setting the engines in motion it 
ler regen ; found that when they showed a speed of thirty- 





x miles an hour the whole machine was lifted from 








.” Wrote § e rails on which it started. 

th, and Lord Kelvin declared that Maxim had solved part 

lachine the problem of navigating the air, it being proved 

ht and tag hat @ well-made screw propeller obtains a sufficient 
Its me rip on the air to propel a machine at almost any 

i places; jy need, and that the greater the speed the higher the 





ciency of the screw. Maxim was satisfied to some 
stent with his partial success; but experiments of this 
ind are very costly, and the inventor has rested upon 
he laurels he then won. 

Prof. Langley’s experiments, at a secluded bend in 
ne Potomac River, have been conducted for the past 






hich 




















a on years in the interest of the War Depariment, Con- 
t ess having appropriated money for the object. These 
y n years do not represent the actual time the secre- 
u sry of the Smithsonian has given to the subject, and 
3 | e was at work down at the little station of Quantico 
c or three years before the news got abroad that the 

mited States was going into the airship business. 
y uddenly, in |896, rumors reached the world that Prof. 
1 the ling angley had perfected a model airship, and that it 
ny newé® ad been successfully tried. On August 8 another 
1Ch Detigp odel aerod »me was given a test, and although, after 
ities befor had exha: ted its power, it fell into the river, the 
1nd, thoefmecientists i: charge stated that the experiment had 
3 heavig en success! "il. 
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THE AERODROME, 







cing at a history of Prof. Langley’s ex- 
is well to know that the machine has 
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Dt Of dyfmpeen namec an aerodrome by Prof. Langley because 
1):10unt of Met is litera what that word would imply, an “air 
©’y > great nner.” 1] full sized aerodrome which is soon to 
a! motonfmmise above ve bosom of the Potomac will be about 
sont time Miifwenty-five ‘imes the size of the little models with 
ped tht Hivhich the «\periments have been made. It has been 
which fyfpuilt to | an operator with it, and the trial is 
vheneve fmooked for» rd to with more than ordinary interest. 
ageously At first | rof. Langley studied carefully the actions 





pf she soar. .g bird, and was quickly convinced that a 


me aij 
uccessful ing machine was to be constructed after 








Loyal Ip M™puch study -ather than attempting a dirigible balloon, 
artificial Mor reasons .lready stated. His first experiments were 
rizontal Mgnade upon: 1 “whirling table” of great size, driven by 
evolving Me steam envine, its revolving arm sweeping through 





ice of 200 feet at all speeds up to seventy 
our. Apparatus, ysually a weight to be 
laced at the end of this arm and dragged 


circum f: 
jiles an 
ested, wa 
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he most 












difficut Hhrough th: air until its resistance supported them as 
neans of Me kite is supported by the wind. 

similar One of » first things observed was that it took a 
1ese line Mgeertain strain to sustain a properly disposed weight 
rewarde Mmwhile it was stationary in the air, then not only to 
of Prot Msuspend it, but to advance it rapidly at the same time 





ook less strain than in the first case. For three years 
















vised the fthese experiments were continued, with the general 
a thin Meonclusion that by simply moving any given weight 

f motion M@of this form fast enough in a horizontal path it was 

action of H#possible to sustain it with less than one-twentieth of 

ved from the power Newton’s rule called for. 

son, who In particular, it was proved that if we could insure 

to appre Mmorizontal flight without friction, about 200 pounds 








weight could be moved through the air at the speed 
of an express train and sustained upon it with the ex- 
penditure of one horse power. This was saying that, 


first to 
practic 
hine had 











feet, and #g80 far as power alone was concerned, mechanical flight 
tial sue@eWas theoretically possible with engines that could 
\e inaug Mthen be built, “since,” adds Prof. Langley, “Il was sat- 
is grand Me Sfied that boilers and engines could be constructed to 

















oblivion MB¥eigh less than twenty pounds to the horse power, 
Langley, @mand that one horse power would, in theory at least, 
began to Mesupport nearly ten times that if the flight were hori- 
rodrome. zontal.” 
had not Subsequently some time was spent studying the 
r under flight of Pinaud’s flying toy for the purpose of learn- 
ing how to balance the future aerodrome. Then came 
the difficulty of getting engines and boilers of suffi- 
lent lightness and strength, the greatest difficulty 
or Pro being experienced with the boilers. Finally, from the 
quietly. Hi roof of a houseboat, anchored off the shore at Quan- 
) recent: MM tico on May 6, 1896, one of the models was started off, 
1an Who Hand made two successful flights. 
ine was The weight of this model was about twenty-five 
Pounds, and it measured twelve feet from tip to tip of 
3 larg? MBits “wings.” It was propelled by steam, and shot 
inglant HB through the air over a measured distance of 900 feet 
ong. It fat an altitude of about 100 feet and a velocity between 
Every twenty and twenty-five miles an hour. It reached the 
ra ag one minute and thirty-one seconds after start- 
1 on The theory of Langley’s aerodrome is that the 
in suc Weighty machine owes its support to the rapidity with 
— Which it runs over the air, like a skater on thin ice. 
cove Prof. Lanzley pronounced a new law in the course of 
e aere his experiments, already known by his name, that, un- 
yaryité HM der certain conditions, the power required would in 
ight of theory diminish indefinitely as the speed increased, 
and that it would actually diminish in practice up to 
ngines 4 certain limit. 
f “ In starting the aerodrome the launching is not due 
y sma to initial foree generated by the machine's engines, 
urfact HM but is thrust forward by a catapult. This force fs 
ombut BE strong enough to send the model about 200 yards, 
a = When its motor takes up the work and propels it until 
ro the steam is exhausted, when it descends. 
ed Prof. La gley, although hopeful for the success of 
Is, BE bis aerodrome, knows how many accidents may hap- 


tect = to a flying machine trial, and does not feel assured 
on at he has yet thoroughly solved the problem of 
‘rial flight. Yet, when the large machine from which 
eh is expected, goes into the air, even if it fails 

Some of the requirements, it will not argue the 








— rofessor as labored in vain. It is generally con- 
a *ded by scientists that Prof. Langley has carried the 
ret heement very far forward along what is considered 
oe tha tight lines, and there are even some who expect 
baw tthe big aerodrome will not only equal expecta- 





but surpass them.—Public Ledger. 
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AMERICANIZING SCOTLAND'S INDUSTRIES. 


In an article under the caption of “Americanizing 
Edinburgh’s Industries,” the Edinburgh Dispatch of 
July 18, 1903, says that in many British engineering 
shops and other establishments American systems and 
methods of employment and pay have been adopted 
during the past two or three years. They are describ- 
ed in detail, as follows: 

“One of the latest of these is a premium or bonus 
arrangement, which has been already introduced into 
Edinburgh and is at present in use in one of the de- 
partments of our greatest engineering establishments. 
This premium system might be termed an alternative 
to the well-known system of piecework. It has all the 
advantages of payment by time and none of the disad- 
vantages of piecework, including that known as ‘cut- 
ting of prices;’ while it also insures that the employer 
will get the maximum amount of service for his plant. 
By it a workman receives a premium for completing 
any given piece of work in less than the usual time 
recognized for doing that work. The premium varies 
according to the time occupied less than the maximum; 
and the period allowed for the work depends on its 
nature, and is regulated by the practice of the trade. 
To take the engineering trade as an illustration, say 
a man is paid at the rate of 6s. ($1.46) per day and 
is put onto some part of a machine for the making 
of which six days is the recognized time. If he com- 
pletes the job in five days he is paid a bonus of half 
a day’s wages, or 3s. (73 cents). Thus, by this ar- 
rangement, he can make 33s. ($8.03) in five days and 
has the opportunity of making another 6s. ($1.46) by 
beginning a new job on the sixth day. On the other 
hand, if he does not finish the article in the six days 
he loses nothing, as he is paid so much per day whether 
he is working on a job or not. The advantage to the 
master is that he saves half a day’s wage on that par- 
ticular piece of work; he gets the best return from his 
plant and the best work of his employe, and his output 
is consequently increased. Another variety of this 
bonus system is one which is in use in many of the 
great factories of America. By this method a piece of 
work is given out to a man, and a committee, consist- 
ing of the best and most intelligent workmen in the 
establishment, decide not only what is the minimum 
space of time in which the work can be done, but also 
how it shall be done, the time to be spent over each 
operation, and even the tools to be used. This com- 
mittee says to the workman: ‘Here is a piece of 
work; if you finish it in the time we have fixed, which 
has been arrived at by careful examination and minute 
calculation, we shall pay you a bonus of half the value 
of the time saved. You must do it according to our 
calculations and directions. If you have any ideas of 
your own, you may suggest them, but you must not 
put them into practice to the abandonment of ours.’ 
If the workman does not finish the work in the stipu- 
lated time, he not only loses his bonus, but if the com- 
mittee, after consideration, thinks that he has unduly 


exceeded it, he is warned, and if the ‘offense’ be re- 
peated the workman is summarily dealt with. Need- 
less to say, this latter system is not regarded with 


much favor in this country, the former method 
of leaving the matter in the hands of the workman 
being considered the best means of encouraging him to 
put his skill and intelligence into the work. 


THE ONE-BREAK DAY, 


“The ‘one-break’ is another American idea 
which has gained a footing in this country and is 
rapidly growing in favor. By this arrangement the 
breakfast hour is done away with, and the men start 
work at 7 or 8 o'clock in the morning, having had a 
good meal, there being only one break during the rest 
of the day—for dinner. It is contended that this is a 
much better method for both men and masters. The 
men do not start hungry, and being therefore fresher 
and better rested they are able to pay more attention, 
and consequently turn out more and better work. Then, 
again, the waste, inconvenience, and delay caused by 
stopping, resting at breakfast time, the annoyance of 
men coming in late, and the other evils of the two 
break system are done away with; the output is in- 
creased, and the men are healthier and more physical- 
ly fit to undertake the duties of the day. The one- 
break system was first introduced into Great Britain 
by a Leeds firm in April, 1901, and was quickly imi- 
tated by another firm in the same town. The work- 
men at first raised an objection, om the ground that 
the day was too long to work with only one break, and 
asked either.for a reduction of hours or a withdrawal 


system 


of the system. The matter was subsequently dis- 
cussed at a central conference of the Engineering 
Employers’ Federation, where it was stated that 83 


firms throughout the country, of which 26 were fed- 
erated firms, had adopted the system, and were on an 
average working a 51-hour week. The experience of 
these firms, it was stated, was that the workmen, after 
they became accustomed to them, preferred the altered 
hours. In 13 firms the hours were divided as follows: 
Monday, 8 A. M. to 6. P. M., with the dinner hour 
from 12 to 1 o’clock; Tuesday, Wednesday, Thursday, 
and Friday, 7 A. M. to 6 P. M., with the dinner hour at 
the same time; Saturday, 7 A. M. till noon—a total 
of fifty-four hours. Of course, these new methods of 
premiums and the one-break system are applicable to 
any profession, and, indeed, the latter is in use in 
many other professions in Edinburgh. 

A PRACTICAL EXAMPLE. 

“As a matter of fact, not so very long ago an innova- 
tion of a similar nature was made in a brewery bot- 
tling department where a very large number of boys 
are employed. These boys used to be brought in very 
early in the morning. and were started to work without 
breakfast, having a breakfast between 9 and 10. The 
result was that. coming in without food, the greater 
part of the early hours were wasted. The company 
came to the conclusion that, having boys to deal with. 
they ought to be taken in a special manner. Instead 
of rearranging the hours, the company decided on a 
somewhat novel plan. They made an arrangement 
whereby hot coffee and rolls were prepared for the 
boys immediately on their arrival. When the young 
workers came from home unfed and hungry they found 
a substantial meal awaiting them, which they took 
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with great gusto, afterward setting about their work 


with redoubied liveliness and energy. In order to 
further encourage these lads to greater efforts, the 
management decided upon consideration that a cer- 


tain number of dozen bottles per day would be con- 
sidered a comprehensive day’s work. The result has 
been that these lads vied with each other, having made 
it a matter of the keenest rivalry who should first 
finish their allotted number of bottles. Although the 
closing hour is 6 o’clock, in many cases some of the 
gangs—they are all arranged in separate gangs—have 
actually concluded their day’s work by 4.30. The con 
sequence is that there is a healthy competition among 
the different squads, and when 4.30 or some such hour 
arrives the first gang is finished, and others hurry up 
to be equal with them, the nex: hour or so being spent 
in relaxation with the concurrence of their employers. 
Then they get away home refreshed and unwearied 
with excessive labor, and are eager to turn out sharp 


and punctual in the morning. More than that, the 
company offered a premium to their boys who kept 


good time in the morning, and it turns out that the 
coffee and rolls and premium combined have had such 
an effect that the firm has benefited to an extent it 
never dreamed of when the idea originated. 


ONE OF THE DIFFICULTIES 

“Interviewed the other day on the subject of premi- 
ums by a Dispatch representative, a member of a big 
engineering firm in Edinburgh said: ‘On the whole 
it would be an undoubted advantage, but not of such 
a nature that everyone would be likely to adopt it. 
One of the difficulties of the system would be to define 
when the benefit of increased output was created by 
the workman, and when it was the result of improve- 
ments introduced at the expense of the employer. In 
large establishments improved machinery is constantly 
being introduced, and it often happens that a great 
deal of the decreased time in completing a given piece 
of work arises not from the workman’s exertions, but 
from improvements at the master’s cost. Far more 
improvements in this direction emanate from the man- 
agement.’ Asked what he thought of the one-break 
system, this gentleman replied: ‘There is no doubt 
about it; the one-break system is a very much better 
arrangement.’ 


VIEWS FROM GLASGOW AND THE WEST 
“With the motor-car boom, these new industrial 
methods have gained a footing in Glasgow. Several 


of the large motor-car manufacturing firms, including 


the Mo-Car Syndicate at Paisley, have adopted the 
premium-paying system, by which the men are en- 


couraged to do more than the minimum expected of 
them by sharing in the extra profit accruing. Other 
firms are more conservative in their methods; but 
the advantages of the American system are recognized 
by their managers, although they hesitate at the mo- 
ment of upheaval that would be entailed in upsetting 
present customs. The manager of the largest cycle 
works in Glasgow, in conversation with a representa- 
tive of the Dispatch, was ready to admit that one 
feature of American engineering would be distinctly 
advantageous—a working day with only one break 
for dinner. involving the abolition of the breakfast 
hour and the starting of the works an hour or ‘wo 
later than 6 o’clock, the orthodox starting hour for 
engineers. There is always a certain amount of leak 
age in stopping and restarting the men and machinery, 
which would thus be saved, and in the case of large 
works employing several hundred hands the saving 
would be considerable. Even Glasgow employers, how- 
ever, place a great deal of faith in the policy of hasten- 
ing slowly. 

“In another quarter the American system of bonus 
paying has been receiving some attention. An attempt 
was made recently at Kilmarnock to introduce the pro- 
gicssive premium system, as it is called, into the iron 
works, but it met with opposition on the part of the 
employes. In the case of one Dundee engineering 
firm the proposals have taken practical shape and are 
undergoing consideration on the part of the workmen. 
Some attention has also been given to the subject in 
Glasgow. A representative of the iron molders, in the 
eourse of a conversation on the subject, stated that the 
men were not at all averse to employers adopting this 
system where there was a large amount of capital sunk 
in plant, it being to the employers’ advantage, of 
course, to get the best return possible from their ex- 
pensive machinery, where the oncost charges are heavy 
and wages do not practically form the sole item in 
the cost of production. 

WHAT THE IRON MOLDERS THINK. 

“In the case of iron molders, however, it is dif- 
ferent. Their point of view is expressed in a recent 
report of their association, in which the premium sys- 
tem is discussed. It states that the premium system, 
‘as we understand it, means that any workman who 
may require, say, nine hours to produce or make a 
piece of work is to be asked to do it if he can in seven 
hours, and he will receive an hour’s pay as bonus— 
i. e.. to be paid for eight hours; or. if a workman 
takes forty hours to complete a job, if he can do it in 
thirty-five hours or less he*gets the one-half as a bonus. 
This mode of working would apply to time workers. 
The foreman and manager will consult over any pat- 
tern and corsider how many hours this should be cast 
in. and a'so the time noted when it is taken out of 
mold, and san¢ restored to a working condition ready 
for another job. The workman gets a card from the 
fereman when he gets his pattern. At the top of the 
card is the number of hours allotted to begin and fully 
complete that job. Should he take four or five hours 
longer. he will be paid certainly, but an inquiry will 
be held and a satisfactory reason for such delay is ex- 
pected. This system of work may do for some trades, 
but in molding unforeseen obstacles, which can not al- 
ways be provided for. continually face the workman, 
and in our opinion should this plan become general 
the middling and poor workman will fare badly. It is 
said by the advocates for such a system that no honest 
emvlover will reduce a time once given for a job, 
should any workman make a good premium, but to our 
mind this premium system would be worse and moral- 
ly debasing to any other system we know of,” 
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COLD STORAGE IN HORTICULTURE. 

Tue role of cold storage is becoming more and more 
important in horticulture, not only in the preserva- 
tion of food products, such as fruits and vegetables, 
but also in the retarding of the vegetation of the 
bulbs of lilies, hyacinths, and tulips, the rhizomes of 
lilies-of-the-valley, and clumps of lilacs, snowballs, 
roses, deutzias, and azaleas, in order to obtain flowers 
therefrom long after their regular period of blossom- 
ing has passed. 

It is principally in the United States, England, and 
Germany that this industry has become most extensive- 
ly developed, and the French producers of flowers are 
at present dependent upon the two last-named countries. 
A lecture replete with interest was recently delivered 
upon this subject at Berlin by Herr Meekel, and was 
received with such favor that we shall endeavor to pre- 
sent the essential points of it. 

It was not very long ago that the possibility of 
preserving fruits for quite a long time in such a state 
that they could be kept and transported without losing 
their edible and commercial value was unknown. At 
present, Florida and California are currently shipping 
strawberries in cold-storage cars to New York, where 
they are to be found exposed for sale for eight months 
in the year, while formerly they were to be seen but 
during three months. Canada and Australia are ship- 
ping peaches, grapes, apples, etc., to London and 
Paris with the same success. One of our friends, the 
superintendent of a large establishment at Yokohama, 
writes us that the shipment of lily bulbs thence to 
Europe in cold-storage chambers on ships was begun 
last year 

One of the essential conditions for the proper pres- 
ervation of perishable products, independently of a 
stable temperature, is that the chambers shall be dry, 
the air be“pure, and that ih taking the fruit out of 
storage it shall not be suddenly exposed to variations 
of temperature The preservation of apples and 
grapes can thus be extended to eight months, that of 
pears and oranges to four months, and that of straw- 


berries, gooseberries, and raspberries to from three 
to six weeks 
It is also a simple matter to arrest the vegetation 


of a number of plants and render them flowering inde- 
pendent of the season. But it is necessary that such 
plants. the activity of which is momentarily arrested, 
shall be furnished with the temperature and humidity 


of air that the vital conditions of each of them re- 
quire 

Thus for the rhizomes of the _ lily-of-the-valley, 
clumps of lilac, deutzia, spirwa, azalea, etc., it is 


necessary to maintain a temperature of two or three 
degrees C. below zero in the chamber in which they 
are stored Lilies and roses, on the contrary, require 
one or two degrees above zero. Fig. 1 gives an in- 
terior view of a cold-storage establishment with the 
corresponding mechanical installations. This estab- 
lishment is divided into several chambers which open 
upon one and the same passageway. Independent re- 
frigerating pipes, as well as conduits for the air, exist 
in all the chambers, and permit of varying the tempera- 
ture and hygrometric state of each of them. In fact, 
a cold saline liquid is passed through the pipes, or 
else a cold and dry air apparatus is brought into requi- 
sition, according to the degree of dryness to be ob- 
tained. In order to prevent a loss of cold to as great 
a degree as possible, the partition walls, floors, ceil- 
ings, and double floors are lined with a material which 
is a poor conductor of heat. In another cold-storage 
establishment which has an area of about 1,000 square 
feet, the cold is produced by a small-sized upright 
frigorific machine (Fig. 2), which is covered in order 
to protect the belts, and is actuated by a gas engine. 
The apparatus for cooling and condensing the air are 
combined and placed, along with the pump, in an an- 
nex to the engine room. For an installation of this 
size, the cost of running is sensibly the same whether 
a gas or a steam motor be employed, while electric 
power would be more costly. It is evident that for a 
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The lily bulbs: must be absolutely perfect when placed 
in these chambers, since a single contaminated one 
might spoil all those of a case. These bulbs are ar- 
ranged in boxes on cocoanut fiber and the boxes are 
afterward so placed upon the shelves that the cold 
can penetrate each case. 

In the city of Hamburg there are at present immense 
cold-storage establishments in which a constant tem- 


perature of from three to five degrees of cold is kept 
up all the summer, and in which thousands of cases 
from 

entirely 


2,500 to 3,000 lily-of-the-valley 
congealed until the time 


each containing 
rhizomes remain 





Fie. 2—FRIGORIFIC MACHINE. 


arrives for setting them out. These plants flower from 
May to December, the epoch at which the rhizomes 
of the same year are forced. The annual exports of 
these rhizomes from the Hamburg cold-storage estab- 
ments amount to $200,000. We do not think, however, 
that there are any cold-storage establishments for the 
preservation of living plants that approach in magni- 
tude that of Thomas Rocheford, who annually sells in 
England and exports to France several million dollars’ 
worth of lily-of-the-valley rhizomes, Bermuda lilies, 
lilies with rose-colored flowers, etc.—Translated from 
La Nature for the Screntiric AMERICAN SUPPLEMENT. 


THE EUCALYPTS. 


Your reviewer of two recent works on eucalypts 
(April 2, p. 524) seems to require correction on cer- 
tain points. Eucalyptus globulus cannot be considered 
as the first in economic importance among the euca- 
lypts. In almost every shade of extra-tropical climate 
there is to be found a eucalypt which will grow as 
well, or better, than Z. globulus, and yield a far supe- 
rior timber. It is generally held now that eucalypt 
planting has suffered by the indiscriminate praise 
showered on E. globulus by the early eucalypt enthu- 
siasts. 

Your reviewer says, further, that eucalypt planta- 
tions now exist in Italy, France, Algeria, California, 
and other countries. le does not appear to be aware 
that there is probably more eucalypt planting in 
South Africa than in any other country, and that at 





Fig. 1.—COLD-STORAGE ESTABLISHMENT FOR THE PRESERVATION OF FOOD 
PRODUCTS AND PLANTS. 


larger establishment, a steam engine is preferable. for 
economic reasons 

Such an installation is so arranged as to receive 
plants and bulbs that have already been retarded in 
a horticultural establishment of some size. The cost 
of constructing it may be estimated at $2,800 and the 
annual expense of running it at $600. An establish- 
ment of this kind would permit, in setting apart the 
large chamber for lilies-of-the-valley, and the three 
smaller ones for rose bushes, various shrubs, and 
lily bulbs, of storing at once 1,500,000 rhizomes of 
lilies-of-the-valley, 28,000 lily bulbs, and several hun- 
dred shrubs. Such plants and bulbs are placed upon 
shelves arranged for the purpose and properly spaced. 


the present rate of progress there will, in a few vears. 
be more eucalypt plantations in South Africa than in 
all the other countries combined. There is no group 
of trees in the warm temperate regions of the world 
that can produce hardwoods of good quality so rapidly 
and so cheaply as eucalypts, and their cultivation bids 
fair to become the central factor in the forestry of 
these regions. At this moment trainloads of eucalypt 
timber are pouring into South Africa, eucalypt sleep- 
ers displacing metal and creosoted-pine sleepers. South 
Africa will soon be paying out something like a quar- 
ter of a million pounds yearly for eucalypt timber 
imported for railway sleepers and mining timber (lit- - 
tle or none of this, by the way, Z. globulus), so that 
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any delay in the prosecution of eucalypt plan 
South Africa would be a most expensive prog 
It is noteworthy that, so long as the eucalypt jg 
erly fitted to its climate, it seems to grow 
South Africa than in Australia, the explanation 
probably that all the eucalypts in South Africa 
been raised from seed, and are thus growing jp ¢ 
Africa free from their Australian pests, both fy 
and insect. With the view of preserving this } 
immunity from disease, the importation of ey, 
plants into Cape Colony is placed under Stringent 
strictions. 

The meritorious work of Messrs. R. T. Baker 
H. G. Smith, if carried to a conclusion, should bg 
classic for many years on eucalyptus oil. Yoy 
viewer is mistaken in saying that practically ay 
eucalypt species indigenous to Australia are ing 
in their work. Practically, all the eucalypts are, 
genous to Australia, but they are not includg 
Messrs. Baker and Smith’s work, which embrace; 
out of 120 described species of New South Wale 
a few others from the neighboring colonies of 
Australia, but none of the well-known timber eng 
of Western Australia, jarrah, kari, touari, req , 
York gum, etc. ’ 

It is a little disappointing that the authors 
unable to obtain leaves of such a prominent eu) 
as Eucalyptus regnans, the tree which shares wit) 
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diversicolor the honor of being the tallest tree jp eucalypt 
world. It is common enough in the goverment As yet nc 
tations near Cape Town, as is also E£. alyina, y he first ste] 
figures also in the list of unprocurables. |+ is p n his vario 
ularly unfortunate that. they have not tvsted g pject, an 
lyptus calophylia, the type of the parallel \ ined » his debt 
lypts. This is a West Australian species. ained fore 

Messrs. Baker and Smith state that forty ton here is no 
eucalypt leaves were used and 500 distilla ions n endowin: 
Their work is a model of painstaking investiga ities, but t 
and to the chemist and those interested in the eld. Scier 
industry will no doubt prove extremely use‘ul. ent of Eu 

But the authors have not confined thems: | veg to he commo! 
chemistry of eucalyptus oil. They propose « number he terrible 
new eucalypt species and a new classification of @ wing forw: 
lypts. How far the numerous new species will s mparable 





the test of critical investigation in the field remain rds in M 







be seen. Many of their new species have a’ ready} In the o 
contested. sts, pillage 

Messrs. Baker and Smith have discovered that ave great! 
is a relation between the venation of euca'ypt le eserves of 





and the chemical constitution of the oils of t 





py amon: 







leaves. Parallel veins and pinene go toget ier, Cedrela ti 
of the parallel-veined leaves smell of turpentine ride. Sou! 
a pine leaf. Then come the peppermint euvalpts, ¢ he compar 
taining piperitone, with a more complex venati ustralian 





and then a still more complex venation yiclding 
rich in eucalyptol or cineol, which is the ve !uable 
stituent in the best eucalypt oils. This is a very in 
esting and important correlation, especially if furl 
investigation shows that it holds good tlirough 
whole eucalypt genus. As chemists, one can pardon 
authors their enthusiasm over it. But whether it 
sufficient to found a new classification of eucal 
on may be doubted. We have numerous eucalypt 
fications in the field. There is that which is gene 
accepted in default of a better, the anthereal syst 
of Bentham, somewhat modified and sim»lified, 
not improved in Mueller’s subsequent works. 
is a (perhaps more practical) bark system. and t 
are various obselete systems founded on the shape 
the cones and the flower buds. As Messrs. Baker 
Smith most justly remark, a natural classificai 
founded on a combination of all these, including 
quality and structure of the timber, has yet to bem 
It is not likely that their oil-and-vein classifical 
will be sufficient in itself. It seems unlikely that 
one, except a scientifically trained forester, who 
spent a large porticn of his life among the eucalj 
in their natural forests, will be able to construt 
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sound natural grouping of the species of this diffi R 
genus. The work will require a Mathieu, a Branil Some int 
or a Gamble, that is to say, a practical forester WM, the air 
special scientific qualifications. It is nct to bed riter says 
with botanical specimens as Bentham and Mué e of pot 
attempted it, nor with practical knowledge alone Gi... but i 
Wools attempted it, nor in a chemical labora - catdi 
where Messrs. Baker and Smith have done mot of peroxids 
their work! It is true that Mr. Maiden is now bil he “clean’ 
ing out a “Critical Revision of the Genus Eucalyptit cordin re 
and from this, with his great reputation as a p must . af 
botanist, much is expected. The first number, on Sy, th — 
very important species Eucalyptus pilularis and > a “ 
allies, has already appeared. also Part II. on Z£. obli uhy “ 
and the gum-top stringy barks. of Hee 
In view of the differences in the quality of the which en 
yielded by various eucalypts, the authors advo ch wou 
plantations in certain circumstances of goo: oily purities wi 
ing species. The lopping they suggest a forester W ose The 
replace by coppicing. It is believed that al! euct tag c 
coppice well. Most of them will stand a conside onday, J. 
amount of lopping, but it eventually kills them. 
is only in a few instances that species of eucaly) } solic! 
are found predominating over an area of countt) ee 
any great extent, so that a particular species ™ nic ar 
worked for its oil may soon be cut out in close? font and s 
imity to a permanent plant. But some eucalypt — 
very tenacious of life, and “suckers” soon spring 
the stumps of the trees cut down; it is thus onl The am: 
matter of a few years when fresh materia! is remark: 
obtainable. This may be seen from the photograph combustor 
E. Smithii, where most of the dense growth is Monia are 
“suckers” of this nature. We have been able to phere. Th. 
in several instances, that the oil obtainable from ® Tainfall, ¢ 
young growth is of the same character as that ob rainfall as 
from the mature leaves, so that no great <iffere ure than ¢ 
in the quality of the oil need be expected. But We arrive | 
think it to be a pity that the trees should, in mat! senting 22 
stances, be felled for their leaves alone. By judié and the L. 
lopping a fresh supply of leaves could more qué than 6,437 
be obtained, so that a permanent supply might this area 
assured. There are a few species of eucalyptus, analysis 
ever, which form the prevailing vegetation in Tepresents 
localities, and are found growing gregariously it of solid in 
native habitat; this is particularly the case with mon salt, 
of the “mallees.” In New South Wales there af tons of 
eral species of this nature, as, for instance, the combustic: 
mallee,” E. polybractea; the “red,” or “water ms Dounds of 





E. oleosa; the “gray mallee,” Z. Morrisii; 
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Je apple,” E. cinerea; all these species give good 
alyptol oils, and all are more or less gregarious in 
ir habits, so that natural plantations of these spe- 
og are practically ready to hand; but besides these 
turally covered areas the question of the cultivation 
certain eucalyptus species is of importance in this 


nnection. 


It may possibly be accepted as conclusive that some 


calyptus species are not inexhaustible under certain 
nditions, and it is worthy of consideration whether 
stations of young trees of Eucalyptus Macarthuri, 
r instance. might not be profitably : 
e preparation of its valuable geranyl-acetate oil. 
» with the eucalyptol oils, it is probable that the 
sitivation of some species, E. Smithii, for instance, 
buld be profitably undertaken, and from which young 
pwth an oi! could be distilled that would compete 
tisfactorily, both in price and eucalyptol content, 
th any European oil of this class. ; : ; 
A minor fau!t running all through their book is their 
se of the word “sucker.” By “sucker” is properly 
nderstood shoots from the roots, such as one sees in 
pplars, elms, and willows. Eucalypts do not sucker 
except rarely and accidentally ), and the authors use 
he word in the sense of “coppice shoot.” No doubt 
sucker” is ai Australian colloquialism, but naturally 
ne use of slang expressions is to be avoided in a scien- 
fc work. To be accurate the authors should use the 
orm early or ‘irst foliage, or its equivalent, since this 
mportant diesnostic feature is seen in the first foliage 
eucalypt seedlings equally with coppice-shoots. 
As yet no ne of the Australian colonies has taken 
he first step 9 scientific forestry. Though Mr. Maiden 
» his various writings has let in a fiood of light on the 
pject, and ‘he student of eucalypts stands deeply 
» his debt, there is not a line by a scientifically 
ained fores'°r descriptive of the forests of Australia. 
here is no vant of liberality on the part of Australia 
» endowing ‘he researches of scientific men living in 
ities, but there is a woeful neglect of forestry in the 
eld. Scien fic forestry as understood on the conti- 
ent of Eur pe is unknown in Australia, and unless 
he common calth can bring its attention to bear on 
he terrible waste of its natural forest resources now 
oing forwa’!, its future history will be a black one, 
mparable «nly in modern times to that of the Span- 
rds in Mexico. 
In the older settlements of East Australia the for- 
sts, pillage of their best species, or burnt and ruined, 
ave greatly declined in value. Gone are the valuable 
eserves of iron-bark, tallow-wood, and forest mahog- 
ny among the eucalypts, and the splendid cedars 
Cedrela t a) which should have been the country’s 
bride. South Africa is getting most of its timber from 
he comparatively newly settled West Australia. The 
ustralian has yet to learn to take the honey without 
estroying ‘he bees. 
When your reviewer takes us to America, we get 
mong a people awakening to the fact that there is 
uch a thing as scientific forestry. As he remarks, 
he American volume on eucalypts is excellently gotten 
bp. It is a pleasure to turn over the pages with their 
ifelike pictures of eucalypts. It is not likely, how- 
ver, that there will ever be any great production of 
ucalypt timber in North America. It is only South 
alifornia ‘hat quite repeats any Australian climate, 
hamely, southwest Australia. It is doubtful if euca- 
ypts will ever do much in the Eastern States. The 
ulf States. which are alone suited to eucalypts, have 
heir cold snaps and freezes, together with an all-the- 
ear-round rainfall which we do not find in Australia, 
hile there is an abundance of good hardwood already 
in the country, and the four pitch-pines, rivaling hard- 
oods in strength and durability. Eucalypt culture in 
merica is still in its infancy; they have not yet dis- 
riminated the valuable from the many worthless spe- 
ies, nor fiited, as far as may be, the species to its 
limate—D. E. and E. Hutchins in Nature. 


RAIN AS A CLEANSING AGENT. 


Some interesting facts ,:egarding the purifying effect 
on the air of heavy rain are given in the Lancet. The 
titer says: We have often pointed out that the pass- 
ge of raindrops through the air not only purifies the 
air, but imparts a freshening effect to it, due possibly 
© an oxidizing action, and perhaps to the formation 
of peroxide of hydrogen. Every one is familiar with 
he “clean” smell of the air after a rainstorm. Ac- 
cording to this view the air of the county of London 
Must have received a very thorough scouring dur- 
ing the remarkably continuous rainfall which began 
on Saturday, June 13. There was very little move 
ment in the air, and an opportunity was thus afforded 
of collecting the water for analysis, the results of 
Which would represent some, at any rate, of the im- 
purities washed out of the air immediately over this 
area. The following were the results obtained with 
taindrops caught in the neighborhood of the Strand on 
Monday, June 15: 





Grains per gallon, 


Total soli) matters 
Common «:It 


. None. 
‘ PROT = * 

The amount of ammonia in the form of suiphate 
ig remarkable, and, of course, its chief origin is the 
Combustion of coal. The nitrites with traces of am- 
Monia are due to electrical discharge in the atmos- 
phere. These results, when worked out with the total 
rainfall, give some remarkable figures. Taking the 
Tainfall as 3.8 inches in five days (though a higher fig- 
ure than that has been returned by some observers) 
We arrive at the calculation, based on each inch repre- 
senting 22.622 gallons of water falling upon one acre 
and the London county acreage as 74,839, that no less 
than 6,437 229,860 gallons of water were poured over 
this area And, according to the above results of the 
analysis of the rain-water, this enormous volume 
Tepresents the washing out of no less than 3,738 tons 
of solid impurities, of which 330 tons consisted of com- 
Mon salt, 267 tons of sulphate of ammonia, and 2,000 
tons of soot and suspended matters. Regarding the 
‘ombustion of one ton of coal to produce twenty 
ds of ammonium sulphate (a very fair average), 


cultivated for ~ 


the quantity of coal represented by the ammonium 
sulphate washed out by the storm would be 29,904 
tons. It need hardly be added that the purification 
is not only, as is here shown, mechanical, physical, and 
chemical, but bacteriological also. 


A CONCRETE CHIMNEY.* 
By Oscar GREENWALD. 


MILWAUKEE, Wis., boasts of a concrete 
which, in its way, is something of a novelty. 
foundation, a hundred 60-foot piles were used. Upon 
this a concrete base 14 by 20 feet was placed. The 
chimney itself is 170 feet high, has an internal diam- 
eter of 90 inches and an external diameter of 12 feet, 
4 inches. Through the entire length of the concrete, 
heavy iron rods extend, spaced one foot apart. They 
serve the purpose of holding the material of the chim- 
ney together. In addition to these vertical rods, circu- 
lar rods or bands are also employed, spaced twelve 
inches apart, 

As shown in the accompanying cross-section, 


chimney, 
As a 


the 














CROSS-SECTION OF CONCRETE CHIMNEY. 


chimney is built up of concentric: portions. First comes 
a shell of concrete twelve inches thick, through which 
the steel rods previously mentioned extend. Then fol- 
lows an air space, and finally an inner shell. 

In the construction of the chimney, a wooden mold 
twelve feet in length was first placed in position. 
After having been filled in for a distance of six feet 
and the concrete allowed to set, the mold was lifted 
for another five feet and again filled in. Our illustra- 
tion shows the chimney thus constructed to a height 
of 150 feet. When the molds have reached the height 
of 175 feet, a molded cap will be placed on the top of 
the chimney. It is hoped that this new chimney will 
do away with much of the smoke of the old chimney, 
which it is intended to supplant. 





Concession to Mine Phosphate in Barbuda.—The 
Board of Trade Journal, London, says that the gov- 
ernment of Antigua will receive, up to October 1, 1903, 
at the office of the colonial secretary, Antigua, tenders 
for a concession to mine phosphate of lime or alumina 
in the island of Barbuda. All information may be db- 
tained from the Crown agents for the colonies, Down- 
ing Street, London, S. W. 


* Specially preparec for SCTENT 
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In compliance with a request for a paper on the sub- 
ject of springs, it may be well to begin with a short 
history of the conditions and changes that have oc- 
curred in the past thirty years in car and’ locomotive 
springs. 

Thirty years ago, when the writer first became inter- 
ested in springs, Bessemer and open hearth steel were 
undeveloped infants and their uses were mostly ex- 
perimental for everything except rails and plates. 
Bolster springs were made mostly of gum, gum and 
coils of steel around them, and gum in boxes in great 
variety; also of coiled springs of astonishing variety. 
They were helices and volutes, round, square, flat, 
beveled, oval, egg shaped, and nondescript sections of 
bars, used for both bolster and draw bar springs, of 
steel made of either the old style German steel or of 
crucible steel. There were double, single and half 
volutes, and helices in groups of single coils, and 
others of different diameters one within the other. 
For elliptic springs we had flat, concave, ribbed, and 
corrugated bars. 

These springs were covered by patents as numerous 
as the varieties, and, of course, each kind of spring 
was the best in the market. Specifications for springs 
were limited to space to be occupied and load to be 
carried. It was go as you please for the manufac- 
turer, scrambling and fun for the traveling men, and 
all around confusion worse confounded, 

THE ADVENT OF 


CHEAP STEELS. 


The gradual introduction of open hearth and Besse- 
mer steels, sure winners because of their cheapness, 
promptly drove out the gum altogether, and more 
slowly but inevitably drove out the crucible steel. 
Crucible car spring steel is still heard of occasionally 
from the few who have not advanced with the art. 
The first effect of the introduction of these cheaper 
steels was breakages innumerable, until careful rail- 
road men were driven nearly wild. 

Before crucible steel was entirely driven out, one 
maker was asked to make the lightest possible spring 
to go into a given space and carry a given load for 
the then common 30.000 pound freight car. The result 
was 32 pounds to a group, 128 pounds to a car. They 
worked admirably, the springs were adopted and many 
thousands were ordered from different makers. A few 
months later the same maker was asked to make the 
heaviest spring he could put into the same space for 
the same load, because the light springs were break- 
ing faster than they could be replaced. The result was 
a nest that weighed 72 pounds, or 288 pounds to a 
car, a gain of 160 pounds for the manufacturer. 

Shortly after he was sent for again to consult about 
a proper specification, to which he replied that the 
proper specification was to specify his springs, and 
he was told promptly that the great railroads of the 
country could not, and would not, be tied to one con- 
cern; that although they were buying springs on a 
five-year guarantee, the breakages were so great, even 
of the heavy springs, that to insist upon the guaran- 
tee would, they were sure, break up every one of the 
spring makers, and that would be the worst break of 
all. To take a back step and return to gum and cru- 
cible steel exclusively would be a confession of weak- 
ness in the mechanical department amounting to al- 
most imbecility, and there seemed to be no relief ex 
cept through a scientific study, careful experiment 
and proper specifications. This was the beginning of 
specifications for springs, and probably the leader for 
many others. 

THE SPRING STEEL SPECIFICATION, 

The first specification of which the writer has any 
knowledge was for the steel, and was due to our 
worthy president. He wisely ignored the mode of 
manufacture and devoted himself to getting the best 
material consistent with reasonable cost of manufac- 
ture, not demanding something impracticable, not ex 
pecting a dress suit at a shoddy price, and equally de 
termined not to have shoddy when he paid for good 
wool. For one, the writer kicked against the close 
limit on carbon, and all to no purpose. The result was 
the now famous and almost universally accepted Penn- 
sylvania Railroad specification for spring steel, now 
known everywhere as the “Standard Specification 
Spring Steel,” and it has proved to be entirely reason- 
able because it can be made for a reasonable price, 
and when it is well made it is entirely satisfactory. 

Following this, there came from the mechanical de- 
partment of the same railroad the first reasonable 
and sensible specification for coiled springs. A cir- 
cular section, the round bar, was adopted for all coils 
because the strain was torsional and the round sec- 
tion gave the maximum resistance to torsion. 

Calculated from the best known formula for torsion, 
a complete set of springs was designed for the var- 
ious uses about a car. Upon the first trial the springs 
proved to be about 33 per cent too strong. This led to 
a discussion between the spring makers and the rail- 
road engineers as to who was at fault. Naturally each 
fellow insisted that he was right and the other fellow 
was wrong. The writer took the matter up by making 
some springs that were of the specified composition 
and the bars of the specified size as exactly as they 
could be rolled on a large scale, not going into a re- 
finement of thousandths of an inch. Then he saw 
that they were treated properly both in the coiling and 
in the hardening and tempering. They were certainly 
about 33 per cent too strong 

This led to a consideration of the formula It 
seemed at first sight that if torsion were the only re- 
sistance the closing down of a coil must lead to a 
compression of the tempered steel] that was simply im- 
possible. Then where did the steel go in compressing 
the spring? Probably the ends slipped around the 
base, adding so much to the coils. A spring was 
placed in the testing machine between two clean, 
smooth steel plates and the position of the ends mark- 
ed. Upon compressing the spring the ends did not 
move. Next the pressure. was released, and by means 
of a small square set against the sides of the spring 
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the diameter was marked on the base plate as well as 
the ends; then the spring was closed again, and again 
the ends did not move. A trial with the square now 
showed that the spring had increased in diameter at 
its middle height 4 inch; it was barrel shaped. The 
spring was 6 inches in diameter and 8 inches high; 
this meant that the pressure had bulged a 6-inch half 
circle arch \% inch at the crown, or it had apparently 
expanded a 6-inch circle \4 inch in its diameter. 

This accounted for the increased strength above the 
formula requirement, and also when the writer consid- 
ered the complication of strains involved in a combina- 
tion of torsion and flexure produced by an end pres- 
sure, it drove from his mind any further consideration 
of a formula. There may be mathematicians who 
could figure it out, but the writer is certainly not one 
of them. 

TEMPERING 


HARDENING AND 


Assuming now that the springs are formed either 
by coiling the helices or arching the plates of elliptics, 
the next operation is the hardening and tempering. 
Although the differences in temperature necessary to 
produce the best hardening for different quantities of 
carbon are apparently slight, as shown by the heat 
color, they are very important, and are best acquired 
by the experienced eye possessed by a man of good 
judgment and not color blind. The hardening and tem- 
pering of coiled springs is a comparatively simple mat- 
ter if the temperer knows the carbon with which he is 
dealing 

The objection to the carbon limits mentioned before 
was that we had been accustomed to making springs of 
every carbon, from 0.60 to 1.30, and the limiting of car- 
bon to 0.90 to 1.10 threw out of use a large amount of 
steel. Now that specifications have been changed so 
that coiled springs may ke of any carbon from 0.70 to 
the highest, that objection has been removed, and the 
results will be just as good if the best conditions are 
observed 

The lower carbons should be put into the larger vars, 
because the largest bars are the most difficult to harden 
safely, and the difficulty increases in a geometrical 
ratio with the increase in carbon. A good rule is to 
put the 0.70 to 0.90 carbon into bars of more than 1 
inch diameter; bars from 1 to ™ inch, 0.90 to 1.10 car 
bon; bars from % to ‘4% inch, 1.10 to 1.20 or even 1.30 
carbon, and little rods below '» inch into any high car- 
bon up to as much as 1.45 

This was the old practice with crucible steel, and 
the spring makers were always informed of the carbon 
they had to deal with. The result was that breakages 
in the shop or failures in service were very rare. Steel 
of 0.60 to 0.90 carbon was hardened in water; some- 
times, with about 0.90 carbon, a film of oil was used on 
the water From 0.90 to 1.10 carbon, about 4 or 5 
inches of oil was used on the water, and for higher 
steel oil was used and kept cool by an external tank of 
cold circulating water, or by a coil of pipe inside of the 
tank with cold water running through. 

Coiled springs require so little manipulation afte 
coiling that they are usually at a proper heat for hard- 
ening as they leave the machine. Care should be taken, 
however, in heating for coiling; they should be of an 
even temperature throughout the bar, and neither too 
hot nor too cold If they are too hot the grain will 
be coarse and fiery, and even if they do not happen to 
break in testing they will be brittle and liable to break 
in service. If too cold they will not harden thoroughly, 
and if they do not set in testing they will probably set 
in service 

As to the heat, it needs to be slightly higher for mild 
steel than for high carbon. In general it should be just 
a slight shade above the recalescent point, but that 
is a matter not readily grasped by the average worker, 
and a good practice is to aim for a nice, medium 
orange color for high steel, and a little brighter orange 
for the milder steels. Good sense and experience and 
honest attention to the work are the best guides. 

Tempering must be suited to the carbons; 0.70 to 
0.80 carbon will require very little drawing; 0.90 to 
1.10 may require the oil on them to flash, and for 
higher carbons the oil may be burned off. Above 1.30 
carbon a heat that barely begins to show color will 
generally give a good spring temper. In tempering as 
in hardening good sense and good judgment are the 
best guides 

Helical extension springs require more care and ex 
act treatment than compression springs Whether it 
be that they are liable to be pulled out so as to be 
strained beyond the elastic limit, or that the uncoiling 
is in a continued direction of some strains sez up in 
coiling and causing more injurious strains, the 
writer cannot say, but a large experience has demon- 
strated clearly that extension springs as compared to 
compression springs are much the more troublesome, 
so that great care must be used to produce satisfactory 
results 
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ELLIPTIC SPRINGS 


In dealing with elliptic springs the problem is some- 
what different from that of coiled springs. There are 
many more pieces to deal with, and each one must be 
shaped, hardened, and tempered separately, and then 
all assembled and brought to a neat fit. The heating 
for shaping and hardening and tempering should be 
done carefully, and in general the same as has been de- 
scribed for coiled springs. 

It seems to be the fact that there is comparatively 
little trouble with double elliptics, because, probably, 
when they are closed down solid they have a bearing 
upon their two parts, just as a coiled compression 
spring has, and, therefore, they are not liable to be 
strained beyond the elastic limit unless they receive a 
blow that is powerful enough to crush and break the 
material. 

The case of the semi-elliptic, where the spring rests 
on the middle with the ends turned up to receive the 
load, as in a locomotive, is very different and is com- 
parable to the case of the coiled extension spring; 
there is no final bearing for the ends, and by a sudden 
jar, causing an excessive motion, they may be strained 
away beyond the elastic limit and broken. It is under- 
stood that these springs now give more trouble than 
any others, and that to get them satisfactory is a ser- 
ious problem. 

The standard specification for locomotive spring 
steel retains the original low limits for phosphorus, 
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sulphur, silicon, and manganese, and carbon between 
0.90 and 1.10. This is well, first, to insure good ma- 
terial as far as it is possible to get it, and, second, be- 
cause all of the bars are flat, of nearly the same section, 
and there is no reason for allowing a wider range in 
carbon. Steel can be had within these limits without 
any increase of cost and, now that coiled springs may 
be of any carbon, from 0.70 to the highest, all off heats 
can be used for helicals without any loss to the steel 
maker. 

It is a common practice to form the plates in a mold, 
take them out and adjust them to a templet; twist 
them a little here, pound them with a hammer fhere, 
hold another spot with cold tongs, and finally, when 
the pieces are shaped to the taste of the operator and 
are of many different colors of heat and strained here 
and there by hammer blows, to plunge them into the 
oil bath to harden them. This is certainly all wrong. 
It is a quick, cheap way to get out a big product, and 
it is sure that every plate so treated is dosed with in- 
jurious strains that may result in a mysterious and 
unaccountable fracture. 

Plates so manipulated should be put into a proper 
furnace and brought to a uniform, correct heat before 
quenching. This heating would remove the uneven 
strains and make a much better plate. This would 
require a little care, a little time, and possibly a small 
increase in cost. The question is, would it pay if it 
increased the life of the spring, reduced the number of 
breaks, and kept the engines longer on the road? 

Another point needs attention when hardening in 
oil, both for helices and elliptics. The oil should be 
watched, a little fresh oil should be added every day, 
and finally, when the whole mass has become pretty 
well burned, so that it appears as if it were mixed 
with sand, it should be thrown out, the tank cleaned 
and filled with fresh oil. Worn-out oil loses its power 
of convection largely, and will not harden the pieces 
as they should be. If it is attempted to correct this 
by having the springs a little hotter, then the grain 
will be raised and the result will be fiery, brittle 
plates and more mysterious breaks. 


THE SAME LAWS APPLY TO ALL GRADES OF STEEL. 

Compared to a fine tool, a razor, or any similar ar- 
ticle, a locomotive spring is a comparatively coarse 
article, but nature did not make one set of laws for 
steel for milling cutters, taps, reamers, etc., and an- 
other set for steel for locomotive springs. The laws 
are all the same, the strains are the same, the sensi- 
tiveness is the same. The average spring steel con- 
tains more impurities, phosphorus, sulphur, and so on, 
than fine tool steel, and just for that reason it is not 
only not so strong in the tempered condition as the 
finer steel, but it is also far more sensitive to uneven 
strains and will break under conditions that a piece 
of finer steel would endure safely. 

In the absence of laboratory tests and exact data on 
these points it may be well to illustrate them by the 
action of clock springs and watch springs, which are 
fine enough to answer the purpose of laboratory work. 
These springs are spirals, and when well made are 
really wonderful in their work. Probably every one 
here has a watch which runs year in and year out 
with great regularity, and the running is done by a 
little spring that drives machinery of many times its 
own weight, often with a variation in speed of only a 
few seconds a month. 

A watch main spring about 0.002 or 0.003 inch thick, 
less than \ inch wide, and several feet long, should 
be made of steel of 1.30 to 1.49 carbon. The first at- 
tempts to make this steel in the United States led to 
trouble, of course. The steel was not uniform in qual- 
ity and was not properly melted, because it showed all 
sorts of temper in the same spring. It developed some 
other tempers also. 

The requirement of the spring maker was that the 
spring must be a perfect spiral. When pulled out 
straight and allowed to snap back it must coil into a 
spiral of even space between the coils through its 
whole length; also it must, when tempered, be ef a 
perfectly even beautiful blue color. Such springs were 
submitted to the steel makers and they certainly were 
admirable works of art. 

The American springs were of any shape, as far as 
even coiling went. They touched at one spot, were too 
far apart at another, and so on; were any color, from 
a dark, dingy blue to a brown; therefore, the steel 
was not of uniform quality and so badly melted that 
the carbon was not evenly distributed. There was no 
room for argument, the springs told their own story. 

The steel-makers knew that the steel was uniform 
in quality and in carbon, that it was thoroughly well 
melted and that the carbon was as evenly distributed 
as it was possible to have it in any steel. It was now 
their business to find the cause of the trouble. After 
two or three years of struggling with the problem. 
the cause was found in the annealing. The steel was 
cold rolled in long strips about 3 inches wide and 100 
to 200 feet long. To get it down to 0.003 inch thick 
it had to be annealed, pickled, washed in lime water 
and baked about six to eight times, and it can be 
readily seen that this required great care, skill, and 
close attention. 

The annealing was done in boxes, packed with coils 
of steel filled in with fine charcoal, and the cover was 
luted on carefully. In spite of all care, the troubles 
recurred; some coils made beautiful springs, others 
were worthless. Finally a wise and expert drawer of 
fine wire, Edwin Kidd, now of the Globe Wire Com- 
pany, asserted positively that steel never could be 
made right by annealing in closed boxes; it must be 
annealed in an open furnace so arranged that no flame 
could strike the steel directly, and yet not in a muffle. 
Then the operator can watch each coil, turn it and 
watch it until it is heated just right, and then remove 
it from the furnace and place it in a warm, dry place 
to cool slowly. It was thought that his plan was im- 
practicable, but the case was desperate and the plan 
was tried with most remarkable results. It was a bril- 
liant success, and that steel soon became famous for its 
excellence. 

What is the explanation? It is very simple when you 
know, but it was a hard road to travel to the knowl- 
edge. In annealing in boxes the steel could not be 
seen and the heat could not be known. Then the char- 
coal would become incandescent and run the heat too 
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high, and the coil would be much hotter on One 
than on the other. That meant that part of the 
would be of one grain and part of another grajip 
greatly different structure. 

This difference in structure would remain in the 
until the spring was finished and ready for harg 
and tempering. The heating would require but, 
moments, and when heated the spring would have 
be quenched immediately, because its smal] Size 
mitted of no time for manipulation. Now, alty 
the structure of steel changes rapidly in answer 
any change of temperature, yet it does require g jy 
time, and in this case that little time could ng 
allowed, the grain of the spring could not be ey 
up, and the result was an uneven spiral, varying ' 
and a bad spring all around, until the steel was 
nealed to an even grain and structure. 

Consider this now asa long continued, worrying 
costly laboratory experiment, and apply the facts 4 
your car and locomotive springs. You are dealing vig 
the same material, it has the same properties, the sayy 
forces are at work, and the same results wi!! be hag; 
greater or less degree. Possibly if you consider i 
seriously, you will conclude that it will be worth Whik 
for you to be careful in the manipulation of the spri 
which you wish to have carry your engines and q 
in safety. 









TESTING. 


Testing of springs is probably well understood ay 
need not be enlarged upon to any great length, i 
springs are made higher than the finishe: height \J 
allow for the initial set, which occurs when they » 
first closed down. This is uecessary, because if &% 
temper were left so high that they would not set they 
would nearly all break, either in the test or in a re 
short time in service. 

It is important in testing that springs be held d 
solid for a few minutes to allow for lag. A spring 
be in a state of unstable equilibrium and endup 
quick closing and release without setting ‘oo low# 
soft, or breaking if too hard, and then soon fail ; 
service. This condition can be detected iy hold 
it down solid for a few minutes, giving the necegg 
time for the strains to develop. 

The United States government required springs fy 
mortar carriages to be held down solid for 6 how 
This is just as unreasonable as not to hold them dom 
at all. It is not on record that any spring |)roke afte 
the first five minutes, but the holding them ‘own for 
few minutes under a heavy pressure is impor'ant. 















CHEMISTRY. 


While it is not well, as a general rule, to specify; 
given chemical composition and a physical test, unles 
the engineer is a very expert steel maker, it certainly 
was wise to fix a reasonable maximum Of allowath 
phosphorus, sulphur, silicon and manganese, and ate 
sonable range of carbon. The effect of these element 
is well known and excess can be guarded against, ast 
has been in the standards now adopted by all carefi 
railroads, without any excessive cost or trouble to th 
manufacturers. It is assumed, of course, and properly 
that if the chemistry is correct, the physica! conditia 
good, and the sizes are accurate, the steel maker's 
sponsibility ceases, and as a general thing the mk 
works well, but it has its exceptions. 

Not long ago a prominent spring maker received ss 
eral carloads of steel which was well within the cher 
ical limits, was sound, and rolled accurately. Upon# 
tempting to work it into springs, the blanks nearly @ 
broke in the process of forming. The steel was exct 
sively red short and it was returned to the make 
The cause of this was back of the engineer an: chemist 
at a point probably impossible to reach by specificatia 
except to claim the right to test for red shortness, aul 
this should be done. There can be little doubt thi 
the trouble was due to excess of oxygen, an elemett 
that cannot well be determined by ordinary analysi 
That an excess of oxygen will produce excessive ri 
shortness is beyond dispute. 

After many years of analyzing and experimenting ! 
Prof. John W. Langley, supplemented by many test 
in the shop, to locate if possible the cause of the iif 
ference in strength in the tempered condition betwet 
Bessemer, open hearth, and crucible steels of )racticall! 
even composition, the conclusion was reached that th 
cause was to be found in the difference in the quant 
ties of oxygen, nitrogen, and hydrogen found in i 
steels. In Bessemer steel great quantities of these et 
ments are blown through the mass. In the open heart 
great quantities flow over the surface of the steel ft 
hours and much is absorbed. In the crucible. only th 
amount that is in the pot or that may pass through tlt 
sides can get into the steel. ; 

That these elements make a great difference is easil 
observed when a crucible happens to become uncover 
during the melting, as sometimes occurs. If a hut 
dred ingots be topped and set up for inspection, at 
only one has been exposed to flame by the crucible 
coming uncovered, the inspector will notice it imm 
diately, mark it “gas,” and relegate it to the scr 
heap. There is no good reason apparent why an ato 
of oxygen, nitrogen, or hydrogen may not be as potent 
as an atom of phosphorus or silicon, and they are all 
present in greater or less quantity. Prof. Langley$ 
conclusion was that oxygen is the head devil. * 
writer held to nitrogen for a long time as his pet ™* 
chief maker, but it seems probable that Langley * 
more nearly correct. These remarks are not meant 
belittle Bessemer or open hearth steel in any W% 
Their great merits and usefulness are too well estab 
lished to leave them open to criticism. 

The trouble is not in the method; it is in the ma 
Given the best material that the world can produ 
and it will not make good crucible steel if it is nol 
melted properly, and no subsequent treatment ¥! 
make a badly melted ingot a piece of good steel. It® 
the same with Bessemer and open hearth; bad plowins 
or bad melting cannot be cured by good chemistry. 

The red short steel referred to doubtless came fr0B 
a wild heat. The melter knew it, the roller knew 
and probably the superintendent knew it. They were 
all working for product, and they knew how to by 
that steel into pretty bars; but the spring maker @ 
not know how to work it into springs, and it is pro 
well for his employers that he did not know. 
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SeprEMBER 12, 1908. 


THE STEEL MAKER MUST DO HIS WORK RIGHT. 


We have now covered the ground that belongs prop- 

ly to the engineer, the spring maker, and the in- 
Ye Saae and have tried to show how the work should 
wen how to detect errors and how to correct them. 
This prings us back to the steel maker and out of the 
domain of the steel users. All steel is made good or 
pad in the crucible, the open hearth furnace, or the 
Bessemer converter. If the steel is good there can be 
no excuse for bad springs, and if the steel is not made 
good by good melting or blowing, it cannot be made 
good by any subsequent treatment. The matter rests, 
then, with the steel maker, because it will not do for 
the engineers or inspectors to attempt to regulate shop 
practice unless they are ready to assume all of the con- 
sequences. 


During the latter part of the Civil War the gov- 











ernment sen! construction officers to the gun foundries. 
These gentlemen were to see that the right kind of iron 
was used and to see the guns cast. They did see that 
the iron of the recognized standard brands was put into 
the furnaces and it is needless to say that they did 
net know # iything about its quality. They also saw 
the guns cast. This occurred after noon, and some- 
times when ‘he furnaces were slow they got in a hurry 
to go away and would say it was time to cast the guns. 
The answer always was, “All right; give us a written 
order to cast the gun, you agreeing to accept the re- 
sult, and we will cast at any time you wish.” The reply 
followed, “No, you must submit the gun to all regular 
tests, of irse.” And the argument ended, “Very 
well, we 2 responsible. We will use our own judg- 
ment unti! ‘he gun is submitted for inspection.” The 
same rule ;;ust apply to any manufacturer. If he is to 
pe held responsible, he must not be interfered with in 
his manag: ment. 

A good : elter, of sound judgment and correct eye, 
knows exa ily what he is doing and precisely what he 
will get ere is no pyrometer or spectroscope that is 
equal to a vell-trained eye to inform one what is going 
on, and it 1s doubtful if any machine will ever be tn- 
yented the will be as useful as a good eye. All that 
the steel 1 -er can do is to plead for good work and be 
willing to pay a decent price for it. The rush and drive 
in the mi'is, the keen, fierce competition of different 
manufactirers and lively salesmen, and the desire of 
the purchasing agent to keep down costs, are potent 
factors f poor work. The engineer wants the best 
he can 2 for his purpose, and he often finds that 
these fa s have placed him “between the devil and 
the deep sea.” 

It is hoped that what has been said will lead prop- 
erly to the conclusion that nothing has been suggested 
that will ost anybody one cent. It is meant only asa 
plea for honest effort, reasonable care, and close atten 
tion to every detail. These will result in general sat- 
isfaction, and any other course will lead to disaster. 

ELECTROLYTIC SYNTHESIS OF SUGARS. 

Since Woehler broke down the boundary line be- 
tween orcanic and inorganic chemistry in 1828, by pre- 
paring a, only known until then as a secretion of 
the anima! system, the distinction between organic and 
inorgan ompounds has gradually become a mere mat- 
ter of nvenience. Organic chemistry is essentially 
the chemistry of carbon compounds. As long as acety- 
lene was prepared from alcohol or alcohol derivatives, 
it used to be classed with organic compounds, although 
it was known that hydrogen and carbon could be made 
to combi directly to acetylene. When we learned to 
manufaciure, in the electric furnace, calcium carbide, 
which on decomposition with water yields acetylene 
in the easiest manner—too readily almost, in fact— 
acetylene passed into text-books of inorganic chemistry. 
The many remarkable syntheses of organic compounds 
worked out in recent decades, by systematic researches 
often extending over years, demonstrate that the chem- 
ist, thouzh he does not pretend to have any real in- 
sight into the constitution of his compounds, has cer- 
tainly mastered some secrets of constructive chemistry, 
if that term be permitted. Yet the very fact that most 
of these syntheses are very elaborate, and accomplished 
only with the aid of somewhat violent reactions, pre- 
vents the layman from seeing in such synthetical pre- 
parations any possible parallel to the methods by which 
nature works. Now we read that various kinds of 
sugar, capable of fermentation and optically active in 
the saccharimeter, have been obtained simply by elcc- 
trolyzinge water which was saturated with carbonic 
acid gas Such an observation seems to bring us 
hearer to plant-life phenomena, since the plant builds 
up its body to a large extent by inhaling carbonic acid 
from the atmosphere. 

The experiments in question have been made by Ju- 
lius Walther, of St. Petersburg, and have been de- 
scribed in the Chemiker Zeitung, of August 16 and 
October 18, 1902. The chief interest of the novel ex- 
periments lies in their great simplicity. Walther 


starts from carbonic acid, generated from marble and 
hydrochloric acid and passed through water. Find- 
ing that current density is of great importance, he ap- 
Dlies as anodes brushes of platinum wire 0.2 millimeter 
in diameter, the wire ends being all at equal distances 
from the cathodes. The cathodes have a very large 


surface and are made of platinum, silver, mercury, 
iron, ef and by preference of clay, aluminium sili- 
cates. A red clay, containing some ferrous oxide, is 


further mixed with the oxide Fe, O,, or with carbon, 


or with both, and the mass is smeared on iron wire 
fauze, yielding a cathode of high resistance. A clay 
pot serves as diaphragm, and the anode compartment 
IS Sometimes heated with the aid of a small incan- 
descenc: lamp, so that the temperature of the anode 
Solution remains about 5 deg. C. higher than that 


of the cathode solution. The experiments have been 
conducted in two parallel series. In the first, the solu- 
tion of carbonic acid gas in water is alone used; 
in the second, certain salts, chiefly ammonium sulphate 
or phosphate, and also vegetable albuminoids, were 
added. The results did not differ in principle, though 
they depend much on circumstances. We will chiefly 
Tefer to the experiments in which no additions were 
Made to the water and CO.,. 

The electrolysis commences, when the water is satur- 
ated with carboni« witt rrents of 2 vol The 
tension and strength of the ¢ ent are then raised by 
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steps, by increasing the cathode surface, heating the 
anode compartment, and in other ways. Oxalic acid 
first makes its appearance when the current intensity 
is 0.75. ampere. Then tartaric acid is formed, and 
soon citric acid, the latter, when the current meters 
indicate 4 volts and 2.25 amperes. The general condi- 
tions favorable for the formation of citric acid being 
maintained and the current slowly raised. Walther 
then noticed the appearances of carbohydrates at 5 
volts and 3 amperes—fruit sugar first, finally grape 
sugar. The two memoirs quoted go very fully into 
‘the chemistry of the compounds, and the experimental 
accounts impress the reader as records of thorough , 
conscientious and competent work. Some of the many 
sugars known reduce Fehling’s solution (alkaline cop- 
per sulphate) directly, and are capable of direct fer- 
mentation, other sugars not; these differences were ob- 
served. Most sugar solutions turn the plane of polari- 
zation. The rotary powers of Walther’s sugars were 
not quite so high as they should be; but the isolation 
of pure products is not easy in experiments of this 
kind, and the great and striking novelty is that opti- 
cally-active substances have been prepared, and, more- 
over, in such a remarkably simple way. It does not de- 
tract from Walther’s merit that Le Royer had already 
obtained formic acid by electrolysis of aqueous car- 
bonic acid solutions, and that Kekulé had electrolytic- 
ally produced an optically active sugar, starting from 
tartaric acid. We need not further discuss the chemi- 
cal side of the investigation, but must point out, to ex- 
plain Walther’s line of argument, that his products 
become richer and richer in carbon as current and po- 
tential rise. Oxalic acid has the formula C,H,O,; tar- 
taric acid, C,H,O,; citric acid, C,H.O,; the carbohy- 
drates, C,H,.0,. 

Walther regards the phenomena essentially as oxi- 
dation and reduction processes, and in this respect he 
is in agreement with most electro-chemists. That the 
electric current affords very convenient means of bring- 


ing about certain reductions and oxidations which 
must proceed under that careful control which the 
regulation of current potential, intensity, concentra- 


tion, temperature, etc., in the electrolytic cell enables 
us to maintain, has long been recognized; and electro- 
lytic processes are more widely applies, especially in 
organic chemistry, probably than is generally believed. 
Chemical manufacturers are not very communicative. 
But Walther goes very much further. Electricity, he 
argues, is a heat phenomenon. Chemical reduction is 
characterized by a fixation of hydrogen or a splitting 
off of oxygen, and equivalent to absorption of heat. 
Chemical oxidation, on the other hand, is characterized 
by a loss of hydrogen or a combination with oxygen, 
and equivalent to a loss of heat. This is not alto- 
gether novel. But Walther introduces—in addition to 
iron, which has long been known as a most active oxy 
gen carrier—hydrogen peroxide, which acts both as a 
reducing and an oxidizing agent, according to circum- 
stances, in order to explain many reactions; and he 
builds up a new kind of heat balances, to account not 
only for ciiemical and physical phenomena, but for life 
manifestations in general. We cannot follow him in 
his speculations. But his arguments certainly set us 
thinking, and we have long since entered upon a stage 
where the boundary line between the living and not- 
living, the animal and the vegetable kingdom on the 
one side, and the mineral kingdom on the other, be- 
comes shadowy. 

We want a certain quantity of heat to dissolve a salt, 
and until the solution is completed and equilibrium is 
restored, certain manifestations of energy will be go- 
ingon. The apparent result of a reaction may be heat 
or cold; heat anyhow enters in some way, and a cer- 
tain amount of heat is characteristic of any mechanical 
physical, or chemical phenomenon. So it is in life 
processes. The animal system works at a certain nor- 
mal temperature, which, though on the whole remark- 
ably constant and independent of the quantity and 
quality of the food, may yet be powerfully influenced 
by certain medicines. Physiological chemistry has not 
yet reached an advanced stage. But drugs have synthe- 
tically been prepared in order to produce certain ef- 
fects, and the effects aimed at have been realized. The 
presence of calcium salts favors these electrolytic syn- 
theses of Walther noticeably. We have ascertained 
further that the small quantity of iron contained in our 
blood plays a most important part, which the organic 
chemist in his laboratory, at Oxford and elsewhere, 
has traced through many complicated reactions. 

Nobody wonders that we should be able to stimulate 
and to arrest life, both by brute violence and by harm- 
less-looking drugs; we find mechanical analogies in the 
action of certain poisons. But we cannot produce life, 
it is objected. Capability of interfering with life does 
not imply possibility of calling forth life. It does not. 
Yet the germ does not any more develop under unsuit- 
able circumstances than chemical elements will inter- 
act when the proper conditions are absent. Some 
germs are exceedingly perishable; certain bacilli have 
been kept in liquid air—which should destroy all life, 
we fancy—without losing any of their vitality. Argon 
is very indifferent and sluggish under all conditions. 
The chemist has good reasons for regarding nitrogen 
as not much less indifferent. It requires strong spark 
discharges to force nitrogen into combination with 
oxygen. Yet organic chemistry teems with interesting 
nitrogen compounds, and nitrogen is an indispensable 
constituent of the albuminoids which appear to be 
characteristic of all forms of life. How do some plants 
manage to fix nitrogen? With the aid of certain bac- 
teria which produce little tumors on the roots of 
plants, chiefly of the pea family. These tumors were 
considered symptoms of some disease. We have now 
begun to cultivate the respective bacteria and to in- 
fect poor soils, in which peas would not thrive, with 
them, and fine crops are reaped. The technical chem- 
ist has still much to learn about the conversion of 
nitrogen into nitrates. and the most recent investiga- 
tions render it, indeed, doubtful whether the chief part 
in this assimilation of nitrogen by the plant is played 
by bacteria, or by the soil, or by the iron contained in 
the soil. Bonnema demonstrates that the common 
rust spots, which we find in the linen we wear, tend to 
corrode, because the iron oxide is, in the wet state, 
capable of oxidizing atmospheric nitrogen to nitrite. 
A similar and conceivably less slow process may go 
on in the soil, whose ‘ron would then be as indispen- 


sable to plant life as the bacteria of Winogradsky and 
Beijerinck. That would mean that it is, in this case, 
as difficult to discriminate between an organic phenome- 
non and a merely chemical process as some scientists 
believe it to be to settle whether the powerful fermen- 
tations are produced by the action of organized living 
ferments or of dead enzymes. The chemist is only too 
well aware of the strange influences exercised by traces 
of impurities in which nobody suspects any vital 
forces. Sodium metal is apparently dead when im 
mersed in petroleum, but becomes extremely vital in 
the presence of a drop of water; then it perishes rap- 
idly. The resulting compound bears no more resem- 
blance to the elements than the plant does to the germ, 
nor do the beautiful zeolitic crystals resemble the ba- 
saltic rock in and from which they grow at their slow 
rate in infinite variety, to decay again. And we must, 
after all, not forget that some of our violent laboratory 
reactions represent only energy manifestations char- 
acteristic of favorable conditions. Hydrogen gas and 
oxygen gas, every schoolboy has satisfied himself, will 
not combine unless a spark or a flame start the reac- 
tion. Nevertheless they do combine in the absence of 
either, and, though the process be exceedingly slow, the 
final heat balance is the same, and in the case of hy- 
drogen and chlorine a ray of light will suffice to pro- 
duce an explosion. 

That metals and metalloids are by no means insen- 
sitive to impulses which, a few years ago still, were 
not supposed to affect them in the least, is now fully 
understood, If they seem to respond electrically as a 
rule, that is only because we have perfected our elec- 
trical instruments so highly. We used to puzzle over 
the marvelous fact that masses of strong scents, of ab- 
solutely inappreciable weight, are able to affect our 
nerves. We now wonder equally how it is possible 
that quantities of radium, which are far too small even 
for our wonderfully delicate spectroscopic tests, can 
act so powerfully. Individuality, perhaps, remains the 
most difficult attribute of life to conceive. It sounds 
absurd to speak of the individuality of a piece of wire; 
yet the engineer understands quite well now that he 


has to reckon with the history of that wire. The in- 
dividuality ceases to exist with destruction. We do not 
expect that we shall be able to discern the past his- 


of steel once more, after the steel has 
been transformed into a sulphate and reduced to metal 
and drawn out to wire again. But we do not know, and 
we are equally ignorant concerning our own individual- 
ity.—Engineering. 
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SEALING WAX. 

Tut Hindoos from time immemorial have possessed 
lac, and were long accustomed to use it for sealing 
manuscripts, long before it was known in Europe. It 
was first imported from the East into Venice and then 
into Spain, in which country sealing wax became the 
object of a considerable commerce to other countries 
under the name of Spanish wax 

If shellac be compounded into sealing wax, immedi 
ately after it has been separated by fusion from the 
palest qualities of stick or seed lac, it then forms a 
better and less brittle article than when the shellac is 
fused a second time. Hence, sealing wax prepared in 
the East Indies deserves a preference over what can 
be made in other countries, where the lac is not in- 
digenous. Shellac can be restored in some degree, 
however, to a plastic and tenacious state by melting it 
with a very small portion of gum thus or paraffin wax. 
The palest shellac should be selected for bright-colored 
sealing wax, the dark kind being reserved for black. 


The following formula may be follewed for making 
red sealing wax: Take 4 pounds of shellac, 1 pound 
of Venice turpentine, and 3 pounds of vermilion. Melt 


the lac in a copper pan suspended over a clear char- 


coal fire, then add the turpentine slowly to it, and 
secon afterward add the vermilion, stirring briskly 


all the time of mixing with a rod in either hand. In 
forming the round sticks of sealing wax, a certain 
portion of the mass should be weighed while it is duc- 
tile, divided into the desired number of pieces, and 
then rolled out upon a warm marble slab by means of a 
smooth wooden block like that used by apothecaries 
for rolling a mass of pills. 

The oval and square sticks of sealing wax are cast 
in molds, with the above compound, in a state of 
fusion. The marks of the lines of junction of the 
mold box may be afterward removed by holding the 
sticks over a clear fire, or passing them over a blue gas 
flame. Marbled sealing wax is made by mixing two 
three, or more colored kinds together while they are 
in a semi-fluid state. From the viscidity of the several 
portions their incorporation is left incomplete, so as 
to produce the appearance of marbling. Gold sealing 
wax is made simply by adding gold chrome instead of 
vermilion into the melted resins. Wax may be scented 
by introducing a little essential oil, essence of musk, 
or other perfume. If 1 part of balsam of Peru be melted 
along with 99 parts of the sealing wax composition, 
an agreeable fragrance will be exhaled in the act of 


sealing with it Either lamp black or ivory black 
serves for the coloring matter of black wax. Sealing 


wax is often adulterated with rosin, in which case it 
runs into thin drops at the flame of a candle. 
The following formul# are good: 
-Red (1).—4 ounces Venetian turpentine, 6 
shellac, %, ounce rosin, 144 ounce vermilion. 
Red (2).—Venice turpentine and shellac like No. 1; 


ounces 


rosin and vermilion, each 1% ounces; magnesia, 
ounce 
Red (3).—4 ounces Venice turpentine, 5% ounces 


shellac, 114 ounce rosin, 14, ounce vermilion, 1 ounce 
scarlet chrome. 

Fine Black.—4™% ounces Venetian turpentine, 9 
ounces shellac, % ounce rosin; lampblack mixed with 
oil of turpentine. as much as required. 

Black.—4 ounces Venetian turpentine. 8 ounces shel- 
lac, 3 ounces rosin: lampblack and oil of turpentine 
as required to color it. 

Yellow.—2 ounces Venetian turpentine, 4 ounces 
shellac, 114 ounces pale rosin, % ounce chrome yellow, 
14% drachms magnesia and oil of turpentine. 

Dark Brown.—4 ounces Venetian turpentine, 7% 
ounces shellac, 1% ounces brown English, 1 ounce mag- 


nesia. 


; _ ' og turnentine, % ounces 


Venetian 
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shellac, 3 ounces rosin, 1% ounces English umber, 1 
ounce ocher 


Light Brown.—4 ounces Venetian turpentine, 7% 
ounces shellac, 1 ounce brown earth, % ounce red ox- 
ide, % ounce cach prepared chalk and magnesia. 

Light Brown.—4 ounces Venetian turpentine, 7‘. 


ounces shellac, 3 ounces rosin, 1% ounces English um- 
ber, 4 ounce red oxide, 1 ounce each washed chalk and 
maguesia 
Dark Blue.—3 ounces Venetian turpentine, 
shellac, 1 ounce rosin, 1 ounce Prussian blue, % 
magnesia 
Green.—2 


4 ounces 
ounce 


ounces Venetian turpentine, 4 ounces shel- 


lac, 1% ounces rosin, % ounce chrome yellow, \4 
ounce Prussian blue, 1 ounce magnesia. 
Carmine Red.—1 ounce Venetian turpentine, 4 


rosin 
magnesia, 


ounces shellac, 1 ounce 
Chinese red, 1 drachm 
tine 

Gold 4 ounces Venetian turpentine, 8 ounces shel- 
lac, 14 sheets of genuine leaf gold, % ounce bronze, % 
ounce magnesia, with oil of turpentine.—Oils, Colors, 
and Drysalteries 


colophony, 1% 
with oil of 


ounces, 
turpen- 


THE DETTMAR ELECTRIC SPEED INDICATOR.* 


Mr. Derrmar has invented, and the Electricitats- 
actien Gesellschaft vorm. W. Lahmer & Co., of Frank- 
fort-on-the-Main, has constructed, an electric tachy- 


meter, or speed indicator, designed to remedy the im 
adequacy and numerous defects of the mechanical 
tachymeters that have been employed up to the pres- 
ent for measuring the speed of vehicles that have a 
rectilinear motion, such as railway cars, street cars, 
automobiles, et« 

The principle of the apparatus is that of measuring 
either the power or tension of an electric current that 





THE INTERRUPTER OPEN. 


varies with the speed of the vehicles. The speed of a 


vehicle having a rectilinear motion is easy to deter 
mine, since it depends directly upon the number of rev- 
olutions made by the wheels To do this there is 


nothing more simple than to secure a dynamo t 
axles of the wheels and calculate the number of 


the 
revo 
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a dynamo with the increase in the number of revolu- 
tions. The inventor and manufacturers, however, 
abandoned tk's method, because it did not permit them 
to obtain all the simplicity of construction desirable. 
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INTERRUPTER OF THE DETTMAR TACHY 
METER MOUNTED IN AXLE-BOX OF TENDER. 


Before going further, we must remark that it is in no 
wise indispensable to have recourse to the complica- 
tions of a dynamo, for it suffices to fix to the axle, at 
right angles with it, a rectilinear magnet of which the 
poles pass alternately in front of a coil connected with 
a voltmeter. The magnet and coil may be of small di- 
mensions if the voltmeter is very sensitive. 

The inventor and manufacturers therefore entered 
upon a path that they believed to be more practica 
and tried various methods of carrying out their ideas 
One of these was based upon the principle that “if 
an ammeter. a_ self-induction coil, and an alter- 
nator be put in circuit, the intensity for a given elec- 
tromotive force will diminish when the frequency in- 
creases.” The same principle will be verified if an 
interrupter be substituted for the alternator. A tachy- 
metric arrangement based upon this principle may be 
devised without any trouble. All that has to be done 
is to connect the interrupter with the axle in such a 
way that it shall make the same number of revolu- 
tions, and, consequently, produce a number of inter- 
ruptions that will vary with the speed of the vehicle. 
This method did not appear satisfactory to the inven- 
tor and manufacturers because the deflection of the in- 


dicating needle diminishes with the increase of the 
speed instead of augmenting as it ought to. They 


therefore had recourse to a second method designed to 


remedy this inconvenience by the use of a differential 
ammeter 
This apparatus includes two windings arranged in 


such a way as to repel each other. One of the coils 


is connected in an invariable manner with the source 
of the current that is to be interrupted, while the 
other is put in circuit with the interrupter and self- 
induction coil. The windings are such that in the 
normal state, that is to say, while the vehicle is at 
rest, the two coils are at their maximum distance 
apart. When the train begins to move, one of the two 
opposite forces remains constant, while the other di- 


minishes in measure as the frequency of the interrup- 
tions increases, that is to say, in measure as the speed 
of the vehicle increases. The result is that the con- 
stant force will act with so much the greater intensity 
in proportion as the opposing force diminishes, and, 


x 
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THE DETTMAR TACHYMETER MOUNTED IN A LOCOMOTIVE CAB, 


lutions from the readings of a voltmeter connected 
with the generator. In fact, the tension increases in 








* Specially prepared for the SciENTUFIC AMERICAN SUPPLEMENT. 


as a consequence, the needle will deviate so much the 
more in proportion as the speed is greater. . Labora- 
tory experiments, however, showed that the indications 
of the ammeter did not increase exactly with the num- 
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ber of revolutions, and the method was therefore yy 
satisfactory. 

The idea then occurred to use a transformer, 
primary comprised, in addition to the Self-inductigy 
coil, an interrupter connected with the axle 
source of energy; and the secondary, a voltmeter, lb 
stead of measuring the current in the primary circuit 
the tension was measured in the secondary. fp 
however, did not prove satisfactory. In fact, SINCE thy 
tension at the terminals of the primary was constay 
whatever was the number of revolutions or interry 
tions, the tension at the-secondary had also to be Con. 
stant. It was a question, therefore, of causing ty 
tension to vary in the primary. Such a result wag ob 
tained by interposing a resistance. In fact, when the 
number of revolutions increases, that is to say, whe 
the intensity of the current diminishes, an ever-decregs 
ing part of the tension of the primary wil! be @& 
stroyed in the resistance; a portion, which increagg 
with the number of revolutions, therefore reaches th 
extremities of the primary coil and becomes tray 


formed there, that is to say, that in measure ag thy 
number of interruptions increases, the tension becomy 
elevated in the secondary coil. However, it still » 
mained to withdraw the primary tension from th 
variations due to external circumstances an: to th 
nature of the accumulators. In order to do this, ~ 
course was had to quite a simple artifice. Electr 
conductors, as is well known, have a resista:ice thy 
increases in one kind of conductor and dimir ishes jy 
another kind, when they are heated. If we arrange, 
conductor of one kind and a conductor of te othe 
in series, to the changes of tension that wil! be pm 
duced in one as a consequence of the variations in the 
intensity of the currents, there will correspond inverg 
changes in the other. Such variations of con'rary & 
rection will neutralize each other. Such is, in pm. 


ciple, the system adopted. For an application upg 
railways, one difficulty still presents itself, and thy 
| ne 8 ae eee 
| 
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BOX CONTAINING THE TRANSFORMER, THE 
RESISTANCE, AND THE REGULATING DE 
VICES OF THE DETTMAR TACHYMETER, 





is the necessity of an independent source of a contin 
uous current. In the experiments made at Frankfort 
upon a locomotive, there was used a set of dry bat 
teries of which the normal tension was 57 volt The 
batteries were placed upon the tender; the interrupter 
in the forward grease-box of the tender; the trant 
former (inclosed in a wooden box) in the engineman’s 
cab; the tachymeter, proper, above the boiler: a tt 
polar circuit-breaker upon the tender; and t con- 
ductor in great part in flexible steel tubes. In order 
to prevent errors due, after a certain time, to the 
wear of the wheels, there was added to the apparatus 
a regulating apparatus that permitted of very simply 
increasing the interposed resistance and of reducing 


the tension at the terminals of the primary. The it 


terrupter was constructed with particular care in @& 
der to assure its perfect operation, to have it occupy 
but small space, and to render it as simple and @ 
easily inspected as possible. 

The circuit-breaker is composed cf a box, closed & 
an easily removable cover, and in the interior of which 
revolves a pin screwed into the side of the axle. This 
pin receives the pressure of two copper plates, whid 
are held against it by springs. The friction surface ® 
interrupted at four places by grooves. It consists @ 
two opposite and insulated segments, through whieh 


the electricity enters and exits, and of two other se 
ments which complete the circle, but serve no other 
purpose. When the pim rubs on one pair of segments, 
the current is closed, and, when it touches the othef, 
it is interrupted. 

The transformer is provided with two primary ané 
two secondary windings. In the same box is placed 
the interposed resistance and the regulating mecha 
ism of which we have spoken. The measuring app® 
ratus consists of a wire voltmeter heated by the cam 
rent. One of our illustrations represents it mounted 
in the engineer’s cab. It is protected against shock# 
by a rubber band interposed between its posterior 
face and the wall. The sensitiveness of the apparatus 


is, according to the inventor, very great, and its er 


racy extreme. It has operated, without giving 
to-any difficulties, since the 19th of September of 
year. 

The Dettmar tachymeter might also, we think, 
a wide field of application upon electric street 
We should here have the advantage of being able- 
utilize the current that is right at hand. Some 
provement might easily be madein it for such a 
pose, and these the manufactuférs have under 
sideration. 


the navy and the merchant marine. It might per 


the rdle of a revolution counter and permit, without 


any trouble, of distinguishing the backward and 
ward running of the engine through the addition 
two small plates provided with appropriate inscriP 
tions and actuated, now one and now the other, ac 


















The apparatus might also be employed 
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he direction of the running. The apparatus of 
ous engines, especially upon war vessels, might 
eously united in the pilot house. 

Finally, the apparatus is capable of rendering valu- 
able services in any installation of engines in which 
» ig of importance to control and regulate the number 
it revolutions, such as in large electric central sta- 
tions, and in subterranean pumping installations con- 
trolled electrically upon the floor of the mine. 


ing to t 
the var! 
be advantae 


THE UTAH “HOT-POTS.”* 
Ar the eastern base of the great Wasatch range of 


mountains, and about 26 miles southeast from Salt 
Lake City, is a group of curious limestone formations 
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common building material of the locality, both for 
houses and fences, while the lime produced by burning 
it is highly esteemed as of superior quality. 

The craters all have nearly level rims, and with 
but one exception the inner surface slopes abruptly 
backward from the center, giving the visitor a feeling 
of alarm as to the stability of his: footing. The walls 
vary greatly in thickness and taper gradually toward 
the top, where they are, in some cases, but a mere 
shell. 

The water in the active pots varies in height accord- 
ing to the fiow of the springs, there being occasional 
overflows with consequent further building up of the 
formation. 

The great pot at Ritter’s hotel, by all odds the most 





BIG HUT-POT, 80 FEET 











known a he hot-pots. There are some twenty of 
these, se al of them dry, the larger number being 
active an ontaining considerable quantities of warm 
water, f y springs underneath 
These ots” have a form resembling that of a vol- 
4 canic cra and are of all sizes, from that of a barrel 
—_ up toas mountain, the largest, known as “Ritter’s 
hot-pot ig 80 feet in height and covering more 
THE than ar of ground 
G DE The } ts are located in the little agricultural 
TER, town of iway and the water from two of the larger 
ones is to supply small bath-houses, the tempera 
ture of water remaining uniform during the entire 
ontin year at 0 to 95 deg. F 
ikfort The rs are formed by the deposition of calcium 
bat arbon rom the water, the resultant rock being of 
The a somew porous but quite hard character. It the 
rupter EN ‘ 
(rans # Spe prepared for the ScrenTiric AMERICAN SUPPL iMEN 
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THE CRATER OF A HOT-POT. 


HIGH, 


COVERING AN ACRE, 
interesting of the group, is perfectly symmetrical on 
all sides, and previous to the tunneling of its base to 
tap the water from beneath, had a constant overflow. 
It requires three pipes of 3-inch internal diameter te 
carry the water from this spring to the adjacent bath 
ing pools 

Although Ritter’s hot-pot has a flat top over 20 
feet across, the orifice in the center is but 20 feet in 
diameter, and has an irregular vertical shape, widen 
ing somewhat near the ground level 

The water in all the pots is strongly impregnated 
with carbonic acid, and bubbles of the gas may be seen 
continually rising from the center. The source of the 
flow is undoubtedly in the lofty mountains immediate 
ly west of the town, and to the presence of carbonic 


acid taken from decaying vegetable matter owes it 
ability to dissolve so much of the limestone through 
which it percolates. Where it gets its high tempera 
ture is not so obvious, nor is the varying color of the 


UTAH “HOT-POTS,” 
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water in two closely adjacent pots known as “Ink” 
and “Emerald” easily explainable, although the fact 
itself is probably due to the presence of certain min- 
erals. 

There are many millions of tons of the deposited 
limestone rock in the vicinity of the hot-pots, and in 
fact the town of Midway occupies a sort of bench built 
of it, several hundred feet higher than the beautiful 
Heber Valley which it overlooks. 

It is probable that immense caverns exist in the 
mountains nearby whence the water has dissolved so 
great a quantity of the stone, but although there is 
much mining and prospecting in the neighborhood it is 
not known that anything of the sort has as yet been 
discovered. 


By the erection of commodious hotels and bath- 
houses the place might be made a great summer re- 
sort, as the scenery and climate are magnificent. Ac- 


road running to 
f the Rio Grande 
‘sts. 

with destruc- 


cess is easy by way of the branch 
Heber, from Provo, on the main lim 
Railroad, but it is little visited by to 

The great Ritter hot-pot is threateocd 


tion by its owner, the sugar factory at Lehi having 
made an attractive offer for the limestone. Its re- 
moval would be a calamity indeed, for nothing ap- 
proaching it in magnitude and characic’ exists else- 


where in the country. CHARLES RANDALL. 


RADIO-ACTIVE GAS FROM BATH MINERAL 
WATERS. 


Pror. J. J. THomson has shown that the air extracted 
from Cambridge tap-water and from the waters of 
certain deep-level springs is mixed with a radio-active 
gas (Nature, vol. Ixviii., p. 90). It appeared of special 
interest to determine whether such a constituent ex- 
isted in the hot mineral springs of Bath. Samples 
of water direct from the King’s Bath Spring have been 
examined at the Blythswood Laboratory, and have 
been shown to contain a radio-active gas in solution. 
In the first experiments the gas was expelled from a 
flask containing a liter and a half of water by boiling 
under a pressure of about half an atmosphere. The 
amount of gas obtained after passing through a num 
ber of drying tubes was small, as was shown by the 


fact that the pressure only altered by a few centi 
meters. Yet this was sufficient to produce a marked 
increase in the ionization in the testing vessel. The 


gas was also extracted from the water by exhausting 
the testing vessel and allowing a current of air to 
bubble through the water and a series of drying tubes 
into the vessel. In this case the ionization current in- 
creased from four to five times. 

Whichever method was employed for introducing the 
gas into the testing vessel, it was found that the 
effect did not assume its full value instantaneously, 
but gradually increased to a maximum and then di- 
minished. The activity reached a maximum in rather 
more than one hour after the admission of the gas. 
About half an hour later the activity had diminished to 
one-half the maximum value. Rutherford (Phil. Mag 





v., p. 448, 1903) has observed a similar effect when the 
emanation from radium is introduced into a closed 
space In this case the maximum activity is reached 
after five or six hours, and the activity decays to half 
val n days The gas from the Cambridge 
wal lost from 5 to 10 per cent of its activity in 
twenty-four hours. The gas from the Bath water ap- 
pears to be intermediate in character between the 
radium emanation and the Cambridge gas on the one 
hand, and the thorium emanation on the other. The 

ivity of the thorium emanation diminishes to one- 
half in one minute 

if the therapeutic action of the Bath waters is due 
in any degree to the radio-activity of the gases con- 
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tained in them, the fact that the activity of the gas 
now being investigated begins to decrease so soon 
after the gas has been liberated acquires special sig- 
nificance. The opinion is commonly held that the 
waters of various spas possess greater efficacy when 


used on the spot. It is probable that this opinion, 
though doubtless fostered by interested individuals, 
has some basis in fact, and it is possible that the 


underlying fact may here find an explanation. 

Prof. Dewar has shown that the Bath waters con- 
tain helium. The presence of a radio-active and of an 
inert gas in the same water is of interest from the 
point of view of the possible transmutation of such 
elements.—H. S. Allen, in Nature. 


ON ETHER AND GRAVITATIONAL MATTER 
THROUGH INFINITE SPACE.* 


By Lorp KELVIN. 
NOTE ON THE POSSIBLE DENSITY OF THE LUMINIFEROUS 
MEDIUM AND ON THE MECHANICAL VALUE OF A 
CUBIC MILE? OF SUNLIGHT.$ 


Section 1.—That there must be a medium forming a 
continuous material communication throughout space 
to the remotest visible body is a fundamental assump- 
tion in the undulatory theory of light. Whether or 
not this medium is (as appears! to me most probable) 
a continuation of our own atmosphere, its existence 
is a fact that cannot be questioned when the over- 
whelming evidence in favor of the undulatory theory 
is considered; and the investigation of its properties 
in every possible way becomes an object of the great- 
interest A first question would naturally occur, 
What is the absolute density of the luminiferous ether 


est 


in any part of space? I am not aware of any attempt 
having hitherto been made to answer this question, 
and the present state of science does not in fact af- 
ford sufficient data. It has, however, occurred to me 


that we may assign an inferior limit to the density of 
the luminiferous value of sunlight as deduced in pre- 
ceding communications to the Royal Society® from 
Pouillet’s data on solar radiation and Joule’s mechan- 


ical equivalent of the thermal unit. Thus the value 
of solar radiation per second per square centimeter 
at the earth's distance from the sun, estimated at 
1.235 centimeter-grammes, is the same as the mechan- 


ical value of 
through a 
number of 


per second 


medium 
centimeters as the 
propagation of light 
mechanical value of the whole 


sunlight in the luminiferous 
space of as many cubic 
linear centimeters of 

Hence the 





energy, kinetic and potential, of the disturbance kept 
up in the space of a cubic centimeter at the earth's 
distance from the sun** is 
1235 412 
— , or of a cm.-gramme. 


3 x 10 10 
Sec. 2.—The 
of sunlight is 


mechanical value of a 
consequently 412 


cubic kilometer 
meter-kilogrammes, 
equivalent to the work of 1 horse power for five and 
four-tenths seconds. This result may give some idea 
of the actual amount of mechanical energy of the 
luminiferous motions and forces within our own at- 
mosphere Merely to commence the illumination of 
11 cubic kilometers requires an amount of work equal 
to that of a horse power for a minute; the same 
amount of energy exists in that space as long as light 
continues to traverse it, and, if the source of light be 
suddenly stopped, must pass from it before the illumi- 
nation ceases.+* The matter which possesses this ener- 
zy is the luminiferous medium. If, then, we knew the 
velocities of the vibratory motions, we might ascertain 
the density of the luminiferous medium; or, converse- 
ly, if we knew the density of the medium, we might 
determine the average velocity of the moving parti- 
cles 

Sec. 3.—Without any such definite knowledge 
may assign a superior limit to the velocities and de- 
duce an inferior limit to the quantity of matter by 
considering the nature of the motions which constitute 
waves of light. For it appears certain that the ampli- 
tudes of the vibrations constituting radiant heat and 
light must be but small fractions of the wave lengths, 
and that the greatest velocities of the vibrating parti 
cles must be very small in comparison with the veloc- 
ity of propagation of the waves. 

Sec. 4.—Let us consider, for instance, homogeneous 
plane polarized light, and let the greatest velocity of 
vibration be denoted by v; the distance to which a 
particle vibrates on each side of its position of equilib- 
rium by A; and the wave length by A Then, if 
V denote the velocity of propagation of light or ra- 
diant heat, we have 


we 


Vv ry 
and therefore if A be a small fraction of A. v must 
also be a small fraction (27 times as great) of V. The 


* Reprinted from the London. Edinburgh, and Dublin Philosophical 
Magazine and Journal of Science [sixth series), August, 1901, pp. 161-177. 
[ This ie an amplification of Lecture XVI, Baltimore, October 15, 1884. now 
being prepared for print in a volume on Molecular Dynamics ard the Wave 
Theory of Light, which I hope may be published within a year from the 
present time. ] 

+ Note of December 22, 1892.—The brain-wasting perversity of the insular 
inertia which still condemns Britieh engineers to reckonings of miles and 
yards and feet and inches and grains and pounds and ounces and acres is 
curiously illustrated by the title and numerical results of this article as 
originally pub.ished, 

+ October 13. 1899,—In the present reproduction, as part of my Lecture 
XVI... of Baltimore, 1884, I suggest cubic kilometer instead of “ cubic 
mile” in the title, and use the French metrical system exclusively in the 
article, . 

§ From Edin, Royal Soc, Trans., vol xxi., part i., Mav. 1884; Phil. Mag., 
ix., 1854; Comptes Rendus, xxxix., Sept., 1854; Art. LXVII. of Math, and 
Phys. Papers 

| October 13, 1899.—Not so now, 
theory of gases, 

# Trans. R. 8. E.; Mechanical Energies of the Solar System ; republish- 
ed as Art. LX VI. of Math, and Phys. Papers. 

** The mechanical value of ennlight in any space near the sun's surface 
must he greater than in an equal spac* at the earth’s distance in the ratio 
of the square of the earth's distance to the square of the sun's radiue— 
that is, in the ratio of 46,000 to 1 nearly. The mechanical value of a cubic 
centimeter of sunlight near the sun must, therefore, be 

125 « 48000 
3x It 
++ Similarly we find 4,140 horse ‘power for a minute as the amount of 
work required to generate the energy existing in a cubic kilometer of light 
near the sun. 


I did not in 1884 know the kinetic 





, Or about .0019 of a em.-gramme. 
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same relation holds for circularly polarized light, since 
in the time during which a particle revolves once 
round in a circle of radius A, the wave has been prop- 
agated over a space equal to A. Now, the whole me- 
chanical value of homogeneous plane polarized light 
in an infinitely small space containing only particles 
sensibly in the same phase of vibration, which consists 
entirely of potential energy at the instants when the 
particles are at rest at the extremities of their excur- 
sions, partly of potential and partly of kinetic energy 
when they are moving to or from their positions of 
equilibrium, and wholly of kinetic energy when they 
are passing through these positions, is of constant 
amount, and must therefore be at every instant equal 
to half the mass multiplied by the square of the veloc- 
ity which the particles have in the last-mentioned 
ease. But the velocity of any particle passing through 
its position of equilibrium is the greatest velocity of 
vibration. This we have denoted by v; and, therefore, 
if p denote the quantity of vibrating matter contained 
in a certain space, a space of unit volume, for instance, 
the whole mechanical value of all the energy, both 
kinetic and potential, of the disturbance within that 
space at any time is % pv*. The mechanical energy 
of circularly polarized light at every instant is (as 
has been pointed out to me by Prof. Stokes) half kin- 
etic energy of the revolving particles and half poten- 
tial energy of the distortion kept up in the luminifer- 
ous medium; and, therefore, v being now taken to 
denote the constant velocity of motion of each parti- 
cle, double the preceding expression gives the mechan- 
ical value of the whole disturbance in a unit of volume 
in the present case. 

Sec. 5.—Hence, it is clear that for any elliptically 
polarized light the mechanical value of the distur? 
ance in a unit of volume will be between \% pv* and 
pv’, if v still denote the greatest velocity of the vibrat- 
ing particles. The mechanical value of the disturb- 
ance kept up by a number of coexisting series of waves 
of different periods, polarized in the same plane, is 
the sum of the mechanical values due to each homo- 
geneous series separately, and the greatest velocity 
that can possibly be acquired by any vibrating particle 
is the sum of the separate velocities due to the differ- 
ent series. Exactly the same remark applies to co- 
existent series of circularly polarized waves of differ- 
ent periods. Hence, the mechanical value is certainly 
less than half the mass multiplied into the square of 
the greatest velocity acquired ‘by a particle, when the 
disturbance consists in the superposition of different 
series of plane polarized waves; and we may conclude 
for every kind of radiation of light or heat except a 
series of homogeneous circularly polarized waves, that 
the mechanical value of the disturbance kept up in 
any space is less than the product of the mass into 
the square of the greatest velocity acquired by a vi- 
brating particle in the varying phases of its motion. 
How much less in such a complex radiation as that 
of sunlight and heat we cannot tell, because we do 
not know how much the velocity of a particle may 
mount up, perhaps even to a considerable value in 
comparison with the velocity of propagation, at some 
instant by the superposition of different motions chanc- 
ing to agree; but we may be sure that the product of 
the mass into the square of an ordinary maximum 
velocity, or of the mean of a great many successive 
maximum velocities of a vibrating particle, cannot ex- 
ceed in any great ratio the true mechanical value of 
the disturbance. 

Sec. 6.—Recurring, however, to the definite expres- 
sion for the mechanical value of the disturbance in 
the case of homogeneous circularly polarized light, 
the only case in which the velocities of all particles 
are constant and the same, we may define the mean 
velocity of vibration in any case as such a velocity 
that the product of its square into the mass of the 
vibrating particles is equal to the whole mechanical 
value, in kinetic and potential energy, of the disturb- 
ance in a certain space traversed by it; and from all 
we know of the mechanical theory of undulations, it 
seems certain that this velocity must be a very small 
fraction of the velocity of propagation in the most in- 
tense light or radiant heat which is propagated ac- 
cording to known laws. Denoting this velocity for the 
case of sunlight at the earth’s distance from the sun 
by v, and calling W the mass in grammes of any vol- 
ume of the luminiferous ether, we have the mechani- 


cal value of the disturbance in the same space, in 
terms of terrestrial gravitation units, 

Ww 

—v’, 

g 


where g is the number 981 (meéasuring in C. G. S. 
absolute units of force) the force of gravity on a 
gramme. Now, from Pouillet’s observation, we found 

1235 x 46000 
in the last footnote on section 1 above, Se 





Vv 
for the mechanical value, in centimeter-grammes, of 
a cubic centimeter of sunlight in the neighborhood of 
the sun; and therefore the mass, in grammes, of a 
cubie centimeter of the ether, must be given by the 
equation, 


_ 981 X 1235 x 46000 


7 
W oV 





1 
If we assume v = — V, this becomes 
n 
981 & 1235 « 46000 
IG Stns X w%as 
y3 
981 « 12335 « 46000 





X 2? = X a*gm.; 
(3 x 10") 10” 
and for the mass, in grammes, of a cubic kilometer 
20.64 
» x 
10° 
Sec. 7.—It is quite impossible to fix a definite limit 
to the ratio which v may bear to V; but it appears im- 
probable that it could be more, for instance, than one- 
fiftieth for any kind of light following the observed 
laws. We may conclude that prebably a cubic centi- 
meter of the luminiferous medium in the space near 
the sun contains not less than 516 x 10— of a 


we have 
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gramme of matter; and a cubic 
516 xX 10— of a gramme. 

Sec. 8.—November 16, 1899.—We have strong 
to believe the density of ether is constant th 
interplanetary and interstellar space. Hence, 
the density of water as unity according to the Conv, 
ient French metrical system, the preceding state 
are equivalent to saying that the density of ether 
vacuum or space devoid of ponderable matter js ever. 
where probably not less than 5 x 10—". 

Hence the rigidity (being equal to the density nu 
tiplied by the square of the velocity of light) muy 
not less than 4,500 dynes* per square centimeter. With 
this enarmous value as an inferior limit to the rigid. 
ity of the ether, we shall see in an addition to Lectuy 
XIX. that it is impossible to arrange for a raqj 
molecule moving through ether and displacing eth. 
by its translatory as well as by its vibratory Motion, 
consistently with any probable suppositions as to m» 
nitudes of molecules and ruptural rigidity-modulus y 
ether; and that it is also impossible to explain 
known smallness of ethereal resistance avainst tj 
motions of planets and comets, or of smaller pond, 
able bodies, such as those we can handle and eXpert 
ment upon in our abode on the earth’s surface, if ty 
ether must be pushed aside to make way fo” the my. 
ing body through it. We shall find ourse!ves foree 


kilometer not 1088 thy 


























to consider the necessity of some hypothesis for iy 
free motion of ponderable bodies through ther, jy 
turbing it only by condensations and ravefactioy 
with no incompatibility in respect to joint © ccupatiq 
of the same space by the two substances.; 

Sec. 9.—I wish to make a short calculation to sho 
how much compressing force is exerted upo) the lu, 


iniferous ether by the sun's attraction. 
tomed to call ether imponderable. -How do we kyoy 
it is imponderable? If we had never deal with a; 
except by our senses, air would be impon ‘erable » 
us; but we know by experiment that a vac: ous glay 


We are acey 


globe shows an increase of weight when air :s allows 
to flow into it. We have not the slightest reason \ 
believe the luminiferous ether to be imp: :nderab 
[November 17, 1899.—I now see that we have th 


strongest possible reason to believe that ether is ip. 
ponderable.] It is just as likely to be attracied to th 
sun as air is. At all events the onus of proof res) 
with those who assert that it is imponderable I thin 
we shall have to modify our ideas of what eravitatin 
is, if we have a mass spreading through s)ace wit! 
mutual gravitations between its parts without being 
attracted by other bodies. [November 17, 1899.—By 
is there any gravitational attraction between differen 
portions of ether? Certainly not, unless ei(her it 
infinitely resistant against condensation, or there 
only a finite volume of space occupied by it. Suppos 
that ether is given uniform spread through space { 
infinite distances in all directions. Any sphv«rical por 
tion of it, if held with its surface absolutely fixed 
would by the mutual gravitation of its paris become 
heterogeneous; and this tendency could certainly no 
be counteracted by doing away with the supposel 
rigidity of its boundary and by the attraction of ether 
extending to infinity outside it. The pressure at the 
center of a spherical portion of homogeneous gravite 
tional matter is proportional to the square of the m 
dius, and therefore, by taking the globe large enough 
may be made as large as we please, whatever be the 
density. In fact, if there were mutual gravitation be 
tween its parts, homogeneous ether extending through 
all space would be essentially unstable un/!ess int 
nitely resistant against compressing or dilating forees 
If we admit that ether is to some degree condensable 
and extensible, and believe that it extends through 
all space, then we must conclude that there is mw 
mutual gravitation between its parts, and cannot be 
lieve that it is gravitationally attracted by the su 
or the earth or any ponderable matter; that is to say 
we must believe ether to be a substance outside the 
law of universal gravitation.] 

Sec. 10.—In the meantime it is an interesting and 
definite question to think of what the weight of a col 
umn of luminiferous ether of infinite heigh! resting 
on the sun would be, supposing the sun cold and quiet 
and supposing for the moment ether to be gravitation 
ally attracted by the sun as if it were ponderable 
matter of density 5 x 10—". You all know the thee 
rem for mean gravity due to attraction inversely ® 
the square of the distance from a point. It show 
that the heaviness of a uniform vertical column 48 
of mass w per unit length and having its length in4 
line through the center of force C, is 


mo mw mw 

— ——-; or —-ifCB=o, 

CA CB CA 
where m denotes the attraction on unit of mass # 
unit distance. Hence writing for mw/CA. mw@A 


CA*, we see that the attraction on an infinit« colums 
under the influence of a force decreasing according 
to inverse square of distance is equal to the attraction 
on a column equal in length to the distance of its neat 
end from the center and attracted by a uniform force 
equal to that of gravity on the near end. The sul’ 
radius is 697 X 10° centimeters, and gravity at his 
surface is 27 timest terrestrial gravity, or say 27.00 
dynes per gramme of mass. Hence the sun’s attraction 
on a column of ether of a square centimeter sectiod 
if of density 5 x 10—", and extending from his si 
face to infinity, would be 9.4 X 10—" of a lyne, if 
ether were ponderable. ‘ 

Sec. 11.—Considerations similar to those of Ne 
vember, 1899, inserted in Section 9 above, lead \ 
decisive proof that the mean density of ponderable 
matter through any very large spherical volume of 
space is smaller the greater the radius, and is infinite 
ly small for an infinitely great radius. If it were no 
so a majority of the bodies in the universe would eat 
experience infinitely great gravitational force. 
is a short statement of the essence of the followité 
demonstration: 

Sec. 12—Let V be any volume of space bounded 


—— 





*See Math. and Phys, Papers, vol. iii., p. 522; and im the last lime of 
table 4, for “> 10-22" substitute “ < 10-22." 

+ See Phil. Mag. Aug., 1900, pp. 181-198. 

t This is founded on the following valnes for the sun's mass and radio* 


and the earth’s radins : Sun's mass = 324,000 earth’s mass ; sun's 
697,000 kilometers ; earth’s radius = 6.387] kilometers, 
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S, outside of which and within 
M the sum of 


by a closed surface 


here are ponderable bodies; 


ich t : oa 
a masses of all these bodies within S;and p the mean 
density of the whole matter in the volume V. We 
have 


i) ae ie 

Let Q denote the mean value of the normal component 
of the gravitational force at all points of S. We have 
QS =—4e M=—ArpV........ cece . (2). 

by a general theorem discovered by Green seventy- 
three years ago regarding force at a surface of any 
shape, due to matter (gravitational or ideal electric 
or ideal magnetic) acting according to the Newtonian 
jaw of the inverse square of the distance. It is inter- 
esting to remark that the surface integral of the nor- 
mal component force due to matter outside any closed 
surface is zero for the whole surface. If normal com- 
ponent force acting inward is reckoned positive, force 
outward must of course be reckoned negative. In 
equation (2) the normal component force may be out- 
ward at some points of the surface S, if in some places 
the tangent plane is cut by the surface. But if the 
surface is wholly convex the normal component force 


must be everywhere inward. 


Sec, 13.—-Let now the surface be spherical of radius 
r. We have 
4x 1 
S=4n7*; V=—7*; V=—rS _......... (8) 
3 3 
Hence, for a spherical surface (2), gives 


4n M 
QS — TP = — .cceees 
‘ r 


ctvescos 


This shows that the average normal component force 
over the surface S is infinitely great, if p is finite, and 
r is infinitely great, which suffices to prove Section 11. 

Sec. 14.—-For example, let 
150. 10°. 206. 10° = 3.09.10'* km.......... (5). 


This is ‘ie distance at which a star must be to have 
parallax one one-thousandth of a second; because the 
mean dis‘ance of the earth from the sun is 150,000,000 
kilomet« and there are 206,000 seconds of angle 
in the lian. Let us try whether there can be as 
much matter as a thousand million times the sun’s 
mass, or as we shall say for brevity, a thousand mil- 
lion su within a spherical surface of that radius 
(5). 7 sun’s mass is 324,000 times the earth’s mass, 
and tl fore our quantity of matter on trial is 
3.24.10 times the earth's mass. Hence if we denote 
by g terrestrial gravity at the earth’s surface, we have 
by (4) 


6.37. 10°\? 
. g =1.87.10-".g ....@). 


( 3.24. 10" —— 
3 09.10'° 





Hence the radial force were equal over the whole 
spheri: surface, its amount would be 1.37.10—" of 
terrestrial surface-gravity; and everybody on or near 
that surface would experience an acceleration toward 
the cenier equal to 

.387.10-'* kms. per second per second . ... (7). 
because 4 is approximately 1,000 centimeters per sec- 
ond or (1 kilometer per second per second. If the 
norma! force is not uniform, bodies on or near the 
spheri surface will experience centerward accelera- 
tion, some at more than that rate, some less. At ex- 
actly that rate, the velocity acquired per year (thirty- 
one an’ a half million seconds) would be 4.32 .10—6 
kilometers per second. With the same rate of accele- 
ration ‘hrough five million years the velocity would 
amoun! to 21.6 kilometers per second, if the body 
started from rest at our spherical surface; and the 
space moved through in five million years would be 
17.10" kilometers, which is only .055 of r (5). This 
is so small that the force would vary very little, un- 
less through the accident of near approach to some 
other body. With the same acceleration constant 
through twenty-five million years the velocity would 
amount to 108 kilometers per second; but the space 


moved through in twenty-five million years would be 
4.25.10° kilometers, or more than the radius 7’, 
which shows that the rate of acceleration could not 
be approximately constant for nearly as long a time 
as twenty-five million years. It would, in fact, have 
many chances of being much greater than 108 kilo- 
meters per second, and many chances also of being 


considerably less. 

Sec. 15.—Without attempting to solve the prob- 
lem of finding the motions and velocities of the 
1,000,000,000 bodies, we can see that if they had been 
given at rest* twenty-five million years ago distributed 


uniformly or nonuniformly through our sphere (5) of 
3.09.10 kilometers radius, a very large proportion 
of them would now have velocities not less than 20 or 
30 kilometers per second, while many would have 
Velocities less than that: and certainly some would 
have velocities greater than 108 kilometers per sec- 
ond; or if thousands of millions of years ago they 
had been given at rest, at distances from one another 
very great in comparison with r (5), so distributed 
that they should temporarily now be equably spaced 
throughout a spherical surface of radius r (5), their 





mean velocity (reckoned as the square root of the 
mean of the squares of their actual velocities), would 
now be 50.4 kilometers per second.+ This is not very 
unlike what we know of the stars visible to us. Thus 

*“The potential energy of gravitation may be in reality the ultimate 
created antecedent of all the motion, heat. and light at present in the 
universe."’ See Mechanical Antecedenta of Motion, Heat. and Light, Art. 
LXIX. of my Collected Mathematical and Physical Papers, Vol. IT. 


+ To prove this, remark that the exhaustion of gravitational energy 


a ¢ + + 
(E= - = sy R%tr dy dz, Thomson and Tait’s 
8r, = = _q Natural Philosophy, Part IT, sec- 


fon 549) when a vast number, V, of eqnal masses come from rest at 
Mfinite distances from one another to an equably spaced distribution 
through a» phere of radine r is easily found to be 3/10 Fr, where F denotes 


the resultont foree of the attraction of all of them on a material point, of 


— equa! to the sum of their masses, placed at the spherical surface, 
Now, this «<haustion of gravitational energy is spent wholly in the gener- 
ation of kinetic energy ; and therefore we have 


1 8 
= —m?= — Fr, and by (7) F = 1.37. 10-"° Sm ; whence 


? 10 
Zmv? 38 = 
—__= 5 1.87 .10°'3.r 
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it is quite possible, perhaps probable, that there may 
be as much matter as a thousand million suns within 
the distance corresponding to parallax one one-thou- 
sandth of a second (3.09.10 kilometers). But it 
seems perfectly certain that there cannot be within 
this distance as much matter as 10,000,000,000 suns; 
because if there were we should find much greater 
velocities of visible stars than observation shows, ac- 
cording to the following tables of results and state- 
ments from the most recent scientific authorities on 
the subject. 























So | tu f 
a4 S P ek ogcd 
z Bas |ee| 2 8588 
é Name of Star Sssgisselisz! ez fs % 
3 Ss2)& g a Seaw 
2 gaa | a" | | S558 
& - < | |32% 
a* ian. 
0.7 |a Centauri... .... 43 | 3.62 (0.72! 23.9 
6.8 {21185 Lalande..... 6 4.75 | .48| 47.1 
5.1 |61 Cygni.......... 70 5.17 | 44 55.7 
—1,4 |Sirius..... ae 83 1.82 | .87) 17. 
8.2 |18609 Arg -CEltzen.| 83 | 2.30 | (35! 31.3 
7.9 |84 Groombridge... 99 | he 31] 485 
7.5 19352 Lacaille.. 110) | 6.97 | .28| 118.5 
0.5 |Procyon.......... | 110 1.26 | .27] 22.2 
9. {11677 Arg -CEltzn | 119 8.05 | .26| 55.7 
6.5 |1643 Fedorenko. | 123 1.43 | .25; 27.2 
8.5 |21258 Lalande......| 1238 440 | .24| 87.1 
4.7 a Draconis... | 128 1.84 | .24] 36.5 
8.6 |\6 Cassiopeiz. .. | 147 1.19 | .2 27 
0.2 |y Aurige. wveet oe 0.43 | .2 9. 
9. (17415 Arg.-CEltzen 154 1.27 | .20] 30.2 
0.9 |a Aquilw........ 154 0.64 | .20) 15.2 
52/e “Indien”....... 154 1.60 | .20) 109.5 
4.5 |o® Eridani........ | 181 4.05 | .17| 113.2 
2.4 | Cassiopeiw...... | 198 0.57 | .16| 16.9 
1. ja Taori..... . | 206 0.19 | .15]) 6. 
9%. |1831 Fedorenko. 206 0.42 | 15) 13.3 
4.1 | p’ Ophiuchi 206 1.13 | .15) 385.8 
0.2 |Vega...... it 206 0.36 | .15! 11.4 
2.2 |\«Urs.Min (Polaris)) 440 0.05 | .07 3.4 





STARS WHICH HAVE LARGEST OF OBSERVED VELOCITIES 


IN THE LINE OF SIGHT, 


Extract by the Astronomer Royal from an art cle in the Astro- 
phycical J urnal for January, 1901, by W. W. Campbell, 
director of Lick Observatory. 


| 











a | | R.A. Dec. | Velocity. 
\kilometer 

h, m. | per sec, 

46 \|eAndromede....... 0 83 | +28 46 —84 

ln Cassiopeiw ....... 1 0| +5420) -—97 

6 Leporis............ 5 47 | —20 54 +95 

4.2 (6 Canis Majoris.. .. 6 60 | —11 55 +96 

jz Pegasi............. 21 17 | +19 238 —i6 

4.1 |« Sagittarii..........)18 8] —21 1 —76 





The + eign denotes recession, the — sign approach. 


The velocity of the sun relatively to stars in general 
according to Kempf and Risteen is probably about 19 
kilometers per second. In respect to greatest proper 
motions and velocities, Sir Norman Lockyer gives me 
the following information: 

“The star with the greatest 
(across the line of sight) is 243 Cordoba = 8 
onds per annum. Velocity in kilometers not known. 

“1830 Groombridge has a proper motion of 7.0 
onds per annum and a parallax of 0.089 seconds, from 


motion 


known proper 


sec 


sec- 


which it results that the veloeity across the line of 
sight is 370 kilometers per second Various estimates 
of the parallax, however, have been made, and this 
velocity is somewhat uncertain. The star with the 
greatest known velocity in the line of sight is Her- 
culis, which travels at 70 kilometers per second. 
“The dark line component of Nova Persei was ap- 


proaching the earth with’a velocity of over 1,100 kilo- 
meters per second.” 


This last-mentioned and greatest velocity is prob 
ably that of a torrent of gas due to comparatively 
small particles of melted and evaporating fragments 


shot out laterally from two great solid or liquid masses 
colliding with one another, which may be many times 
greater than the velocity of either before collision; 
just as we see in the trajectories of small fragments 
shot out nearly horizontally when a condemned mass 
of cast iron is broken up by a heavy mass of iron 
falling upon it from a height of perhaps 20 feet in 
engineering works. 

Sec. 16.—Newcomb has given a most interesting 
speculation regarding the very great velocity of 1830 
troombridge, which he concludes as follows: 

“If, then, the star in question belongs to our stellar 
system, the masses or extent of that system must be 
many times greater than telescopic observation and 
astronomical research indicate We may place the 
dilemma in a concise form, as follows: 

“Either the bodies which compose our universe are 
vastly more massive and numerous than telescopic 
examination seems to indicate, or 1830 Groombridge 
is a runaway star, flying on a boundless course through 
infinite space with such momentum that the attraction 
of all the bodies of the universe can never stop it. 

“Which of these is the more probable alternative 
we cannot pretend to say. That the star can neither 





which, for the case.of equal masses, gives, with (5) for the valne of r, 


‘ya 
A a ¥ (2.1.87 . 10-29, 3.09 . 10**) =50.4 kms, per second, 
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MOTIONS OF STARS IN THE LINE OF #IGHT DETERMINED 
AT POTSDAM OBSERVATORY, 1889-1891. 


[Communicated by Prof. Becker. University 
Observatory, Glasgow. | 

















Veloci 
. eit 
Star. ——— relative 3 
“ | the sun. 
Kilometer 
free hicsts 2.0 + 4.5 
f Cassiopeiw............ pe share debe 2.1 + 5.2 
a Cassiopei@.............. epee var. | —15.2 
OF GE nes wesena ace neaa 2. — #5 
£8 Andromede ......... Pileaak 2.3 + 11,2 
a]. re 2. —25.9 
SP EES hisce0. ebaetancess 2.4 —129 
SS 4455000 pagisheane news ; —147 
PEG te cit ehSee as eheaShed wie var. — 1.5 
a oe ean dee8 2. 
EG cain Dtinaid dnlenbusaied oni Bs \ 
@ SUP .ccceses iano. ates ArrS* 1. + 24.5 
__ |= gaat te B, +16.4 
0 ee 2. + 9.2 
> Ea iJEU Ga een ten 2. + 8. 
OM iscs ane odcedka 0s becenna 2.5 + 9 
OS CN bi cencesecens és eeeman 2. -+ 26.5 
¢  £»Seo€, ee 2 +14.8 
0 ee eer var +17.2 
free enawes 2. —28.1 
y Geminorum............ s. aubiraopere 2.3 —166 
a Canis Majoris ...... , & —15.6 
© TI 5 5.0 av. cccctscsss | 2.3 29.7 
a Canis Minoris ...... aa — 92 
PO ee ee are 1.3 + 1.1 
.. eee ree 1.3 — 9.1 
y Leonis ee Seve Sabewhareckad 2.0 —38 5 
fs Urse Majoris......... 2.3 — 29.3 
Me TUE FIs nc vedic iscens |} 2. —119 
© BI voc secs nes ; 2.3 } 14 4 
J ask eeu eap elvis 2 —12.2 
Sf SI ND «oo. xueconedsneaees 2.3 —26 6 
e Urse Majoiis........ 2. —30 3 
« Virginis....... 1 148 
€ Ursz Majoris 2.1 —31.2 
RD eer rere 2 26.2 
Ng oo cat bk fans k nice bRiee 1 - 7.7 
é Bootis pies 2 163 
6 Urow Mimoris .... ....c.00 ee 2 +142 
2) Pare 2 96 
@ UCR. .ccceces Siecues chasdames 2. +32 
Eee ree ee 2.5 + 22.3 
i... rere . 2.i 3.3 
« Ophiuchi 2. + 19.2 
2) SPR rere re z 15.3 
“S| SP rere 1.3 869 
as 5-4 pAAdGAT ORs DEAE Ewe 2.4 — 6.4 
OF I ena ses ches ee Vaueneee 1.6 8. 
© Re eiae sxtevas pip dliaddlanieta so 2.3 +- 8. 
68 Pegadi......- cvdic ek Ob SAeNORS var, + 6.7 
ace: KaceeRitin wera ‘ | 2. | + 1.3 
be stopped, nor bent far from its course until it has 
passed the extreme limit to which the telescope has 


ever penetrated, we may consider reasonably certain. 
To do this will require two or three millions of years. 
Whether it will then be acted on by attractive forces, 
of which science has no knowledge, and thus carried 
back to where it started, or whether it will continue 
straightforward forever, it is impossible to say. 
“Much the same dilemma may be applied to the past 
history of this body. If the velocity of 200 miles or 
more per second with which it is moving exceeds any 
that could be produced by the attraction of all the 
other bodies in the universe, then it must have been 
flying forward through space from the Deginning, and 


having come from an infinite distance, must be now 
passing through our system for the first and only 
time.” 

Sec. 17.—In all these views the chance of passing an 


other star at some small distance such as one or two or 


three times the sun’s radius has been overlooked; and 
that this chance is not excessively rare seems proved 
by the multitude of Novas (collisions and their se- 
quels) known in astronomical history. Suppose, for 


example, 1830 Groombridge, moving at 370 kilometers 
per second, to chase a star of twenty times the sun's 
mass, moving nearly in the same direction with a 
velocity of 50 kilometers per second, and to overtake 
it and pass it as nearly as may be without collision. 
Its own direction would be nearly reversed and its 
velocity would be diminished by nearly 100 kilometers 
per second. By two or three such casualties the great- 
er part of its kinetic energy might be given to much 
larger bodies previously moving with velocities of less 
than 100 kilometers per second. By supposing re- 
versed the motions of this ideal history, we see that 
1830 Groombridge may have had a velocity of less 
than 100 kilometers per second at some remote past 
time, and may have had its present great velocity 
produced by several cases of near approach to other 
bodies of much larger mass than its own, previously 
moving in directions nearly opposite to its own, and 
with velocities of less than 100 kilometers per second. 
Still it seems to me quite possible that Newcomb’s 
brilliant suggestion may be true, and that 1830 Groom- 
bridge is a roving star which has entered our galaxy, 
and is destined to travel through it in the course of 
perhaps two or three million years and to pass into 
space never to return to us. 

Sec. 18—Many of our. supposed — 1,000,000,000 
stars, perhaps a great majority of them, may be dark 
bodies; but let us suppose for a moment each of them 
to be bright, and of the same size and brightness as 
our sun; and on this supposition and on the further 
suppositions that they are uniformly scattered through 
a sphere (5) of radius 3.09.10" kilometers, and 
that there are no stars outside this sphere, let us 
find what the total amount of starlfght would be in 
comparison with sunlight. Let nm be the number per 
unit of volume of an assemblage of globes of radius a 
seattered uniformly through a vast space. The num- 


ber in a shell of radius q and thickness dq will be 
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n.4xq'dq, and the sum of their apparent areas as seen 
from the center will be 
za’ 
— n.4nq*dq orn. 42*a°dgq. 
2 
a 
Hence, by integrating from gq = 0 to q = r, we find 
ae sanens conesenews cocce Gb 
for the sum of their apparent areas. Now if N be 
the total number in the sphere of radius r we have 


iz 
n=N/i —r osneeeeeseccersccs Oh 
3 


a\? 
ae( “) ; and if we denote by 


r 


a@ the ratio of the sum of the apparent areas of all the 
globes to 47 we have 


Hence (8) becomes N . 


(l1— a) /a, very approximately equal to 1/a, is the 
ratio of the apparent area not occupied by stars to 
the sum of the apparent areas of all their disks. 
Hence alpha is the ratio of the apparent brightness 
of our starlit sky to the brightness of our sun’s disk. 
Cases of two stars eclipsing one another wholly or 
partially would, with our supposed values of r and a, 
be so extremely rare that they would cause a merely 
negligible deduction from the total of (10), even if 
calculated according to pure geometrical optics. This 
negligible deduction would be almost wholly annulled 
by diffraction, which makes the total light from two 
Stars, of which one is eclipsed by the other, very 
nearly the same as if the distant one were seen clear 
of the nearer 


Sec. 19.—According to our supposition of Section 18 
we have N = 10°, a 7.10° kilometers, and therefore 
r/a = 4.4.10 Hence by (10) 


@mORIe™ cccccese ooo CII) 
This exceedingly small ratio will help us to test an 
old and celebrated hypothesis that if we could see far 
enough into space the whole sky would be seen occu- 
pied with disks of stars, all of perhaps the same 
brightness as our own sun, and that the reason why 
the whole of the night sky and day sky is not as 
bright as the sun's disk is that light suffers absorption 
in traveling through space. Remark that if we vary 
r, keeping the density of the matter the same, N 
varies as the cube of r. Hence by (10) a@ varies sim- 
ply as r; and therefore to make @ even as great as 
3.87/100, or, say, the sum of the apparent areas of 
disks 4 per cent of the whole sky, the radius must be 
10".r, or 3.09.10" kilometers Now, light travels at 
the rate of 300,000 kilometers per second, or 9.45.10" 
kilometers per year. Hence it would take 3.27.10", 
or about 34.10%, years to travel from the outlying 
suns of our great sphere to the center. Now we have 
irrefragable dynamics proving that the whole life of 
our sun as a luminary is a very moderate number of 
million years, probably less than fifty million, pos- 
sibly between fifty and one hundred. To be very lib- 
eral, let us give each of our stars a life of a hundred 
million years as a luminary. Thus the time taken by 
light to travel from the outlying stars of our sphere 
to the center would be about three and a quarter mil- 
lion times the life of a star. Hence if all the stars 
through our vast sphere commenced shining at the 
same time, three and a quarter million times the life 
of a star would pass before the commencement of light 
reaching the @arth from the outlying stars, and at no 
one instant would light be reaching the earth from 
more than an excessively small porportion of all the 
stars. To make the whole sky aglow with the 
light of all the stars at the same time the commence- 
ments of the different stars must be timed earlier and 
earlier for the more and more distant ones, so that the 
time of the arrival of the light of every one of them 
at the earth may fall within the durations of the 
lights at the earth of all the others! Our supposi- 
tion of uniform density of distribution is, of course, 
quite arbitrary, and (sections 13, 15, above) we ought 
in the greater sphere to assume the density much 
smaller than in the smaller sphere (5); and, in fact 
it seems that there is no possibility of having enough 
of stars (bright or dark) to make a total of star-disk 
area more than 10 or 10 of the whole sky. 

Sec. 20.—To understand the sparseness of our ideal 
distribution of 1,000,000.000 suns. divide the total vol- 
ume of the supposed sphere of radius r (5) by 10°, and 
we find 123.5.10" cubic ‘kilometers as the volume per 


sun. Taking the cube root of this, we find 4.98.10' 
kilometers as the edge of the corresponding cube. 
Hence if the stars were arranged exactly in cubic 


order, with our sun at one of the eight corners be- 
longing to eight neighboring cubes, his six nearest 
neighbors would be each at distance 4.98.10" kilo- 


meters. which is the distance corresponding to paral- 
lax 0.62 second Our sun, seen at so great a distance, 
would probably be seen as a star of something be- 
tween the first and second magnitude. For a moment 
suppose each of our 1,000,000.000 suns, while of the 
same mass as Our own sun, to have just such bright- 
ness as to make it a star of the first magnitude at dis- 
tance corresponding to parallax 1.0 second The 
brightness at distance r (5) corresponding to paral- 
lax 0.001 second would be one-millionth of this, and the 


most distant of our assumed stars would be visible 
through powerful telscopes as stars of the sixteenth 
magnitude. Newcomb (Popular Astronomy. 1882, p 
424) estimated between 30.000,000 and 50,000,000 as 
the number of stars visible in modern telescopes. 
Young (General Astronomy, p. 448) goes beyond this 
reckoning and estimates at 100,000.000 the total num- 
ber of stars visible through the Lick telescope. This 
is only the tenth of our assumed number. It is nev- 


ertheless probable enough that there may be as many 
as 1,000,000,000 stars within the distance r (5), but 
many of them may be extinct and dark, and nine- 
tenths of them, though not all dark, may be not 
bright enough to be seen by us at their actual dis- 
tances. 

Sec. 21. I need scarcely repeat that our assump- 
tion of equable distribution is perfectly arbitrary. 
How far from being like the truth is illustrated by 
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Herschel’s view of the form of the universe as shown 
in Newcomb’s Popular Astronomy, page 469. It is 
quite certain that the real visible stars within the dis- 
tance r (5) from us are very much more crowded in 
some parts of the whole sphere than in others. It 
is also certain that instead of being all equally lu- 
minous, as we have taken them, they differ largely in 
this respect from one another. It is also certain that 
the masses of some are much greater than the masses 
of others, as will be seen from the following table, 
which has been compiled for me by Prof. Becker from 
André’s “Traité d’Astronomie Stellaire,” showing the 
sums of the masses of the components of some double 








stars, and the data from which these have been de- 
termined. 
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* Parallax calculated from dynamical determinations of ratio of 
semimajor axis of double star's crbit to semimajor axis of earth's 
orbit. 

+ From spectroscopic observations by Belopolsky of Poulcowa, 
combined with elements of orbit. 


Sec. 22.—There may also be a large amount of 
matter in many stars outside the sphere of 3.10" kilo- 
meters radius, but however much matter there may 


A CURIOUS FUNGUS FORMATION. 


be outside it, it seems to be made highly probable by 
Sections 11 to 21 that the total quantity of matter 
within it is greater than 100,000,000 times and less 
than 2,000,000,000 times the sun's mass. 

I wish, in conclusion, to express my thanks to Sir 
Norman Lockyer, to the Astronomer Royal, Mr. Chris- 
tie, to Sir Robert Ball, and to Prof. Becker for 
their kindness in taking much trouble to give me in- 
formation in respect to astronomica)] data, which has 
proved most useful to me in Sections 11 to 21, above. 


A PECULIAR FUNGUS GROWTH. 

We present herewith a photograph, by Mr. C. H. 
Crosby, president of the Camera Club, of New York, 
of an interesting fungus growth. Mr. Crosby states 
that it grew upon the top of a solution of water and 
sulphuric acid stored in a stone jar. the solution being 
used to remove the gelatin films from spoiled and dis- 
carded negatives and plates, which were soaked in it 
from time to time. 

The jar held five gallons of solution, and had a stone 
cover which had not been removed for a period of two 
months. One day on removing the cover, Mr. Crosby 
discovered this peculiar formation. The structure of 
the fungus was of a stiff fibrous nature. and the color 
ranged in places from light to dark green. After it 
had been floated from the top of the solution and 
dried, it contracted and split in several places. 

Mr. Crosby is unable to account for this peculiar 
formation, and, although he has used similar solutions 
for the same purpose for a period of twelve years, he 
does not recall observing any such growth before. 

A possible explanation may be due to the fact that 
emulsions of different compositions coated on the 
plates (which were cleaned off), combined with some 
chemical in the films and with the aid of heat, might 
have produced some sort of fermentation which devel- 
oped into this peculiar growth, 
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TATTOOING AMONG SAVAGES.* 
By Ranvpoieu I. GeaRE. 
Tue antiquity of the practice of tattooing is yp 


““qyestionable, although its certain origin will Prob. 


ably never be discovered. Herodotus speaks of jt a 
used by the Thracians. Pointed bones, like those used 
by modern savages in tattooing, have been found in 
the prehistoric grottoes of Avignac and in the tombs 
of ancient Egypt. In this connection the Mosaic cog, 
mand, “Ye shall not make any cuttings in your flesh 
for the dead, nor print any marks upon you,” becomes 
apparent. Lucian states that the Assyrians COVered 
their entire bodies with figures, and Pliny says the 
same thing regarding the Dacians. The Pheeniciang 
and the Jews, says Lombroso, traced lines, which they 
called “signs of God,” on their foreheads an thejy 
hands. Among the ancient Britons the practice g& 
tattooing was widespread, and their name (“Brith’= 
a painting) has been supposed to be derived from the 
custom. Cesar, writing of these races, declares that 
they “trace, with iron, designs on the skin of the 
youngest children, and color their warriors with /satig 
tinctoria [—woad] to render them more terrible op 
the field of battle.” 

Magitot, the ethnologist, classified the methods by 
localities, as follows: 

1. Tattooing by Pricking, the needle being passeg 
straight into the skin at different depths. This pre 
vailed in Polynesia, except in New Zealand, i: most 
of the Marquesas Islands, in Easter Island, and Mj 
cronesia, New Guinea, the Papuan groups ard the 
Dayall group at Borneo. In South America :t pre 
vailed among the Charruas, certain tribes in Brazil, 
the Guaranis, the Pampeans, and the Patag»onians, 
In North America, among the Indians. In (Africa, 
among the Kabyles, the Arabs, the Egyptians, the 
Nyam-Nyams, the Senegambians, and the _ tribes 
on the banks of the Senegal. In Asia, among the 
Sengli of the island of Hainan, the ancient Kv reans, 
the Baitos, and the Ouen-chin of Japan, the Ko issilis, 
the Aleutians, the natives of Formosa, the ancient An. 
namites, and a savage people in the southwesterm 
part of China. 

2. Tattooing by Simple Incision.—This was prac. 
tised in Melanesia, by African tribes at Loango. Mak. 
oundi, Mangandja, Machinja, on the east and south 
banks of Lake Tanganyika, in Guinea, and in New 
Zealand. ' 

3. Tattooing by Ulceration or Burning.—This was 
the method employed by the Huns of A tila, in Tas 
mania, Australia, Guiana, by the New Guinea tribes 
of Papuans, the Mincopies, the Negritos, and the 
Alfouras; also in New Caledonia, in the Soudan, in 
Mozambique and in Zululand. 

4. Hypodermic Tattooing.—This consisted in pase 
ing a needle charged with coloring matter, generally 
soot, between the epidermis and the true skin, ina 
slanting direction, and was practised by the Eskimos, 
the Tchouktchis, the Greenlanders, and to some e&- 
tent in Italy. 

5. Mixed Tattooing—Throughout Europe the com 
bination of Nos. 1 and 4 is employed. In New Zealand 
and among some African and Algerian tribes the pro 
cesses by incision and by pricking are used. in the 
Marquesas Islands the methods of pricking and by ul 
ceration are combined in some cases. 

While this classification may not be of much popular 
interest, it is of value to the student; nor can it fail 
to produce in the mind of the general reader a feeling 
of surprise at the almost universal extent of the 
custom—now-a-days and in civilized countries —kept 
up chiefly by sailors and criminals either as an idle 
pastime, to commemorate certain events in their lives, 
or pertaining to their occupations, or else to emulate 
the adornments of their older comrades. 

In Fiji tattooing is almost entirely confined to. the 
women, but the larger part of the markings is covered 
by the fringe-apron or “liku.” The young women us 
ually tattoo their fingers with lines and stars, that 
they may appear ornamental in presenting food ‘o the 
chief. When they become mothers, a blue patch is 
added at each corner of the mouth. A sharp-toothed 
instrument is used, like that employed in Samoa, it 
place of the chisel, as in New Zealand. © 

Among the Maoris, or natives of New Zealand, the 
women do not tattoo any part of their faces, excepting 
the lips, which thus become blue, for it is considered 
a disgrace for a woman to have red lips. This is done 
at the time when the girl is about to enter womatl 
hood. The tattooing of the men presents a most for 
midable appearance. They have naturally a full 
beard, but every hair is removed from the face, im 
order that the tattooed patterns may not be concealed. 
The pigment used is made from the resin of the Kauri 
pine. The “moko” or tattooing of a New Zealanier is 
really a mark of rank, and only slaves are forbidden 
the more or less complete tattooing of the face. A 
completely tattooed face is literally covered with spiral 
scrolls, circles, and curved lines; but though the prin 
cipal marks are generally similar, they are not exact 
ly alike on any two persons, owing to the almost it 
finite variety of combinations at the operator’s com 
mand. 

While a man is being tattooed, he receives the eh 
couragement of his friends, and the friends of the oper 
ator also sing songs which, while intended to encour 
age the young hero, have rather a “Pullman porter 
sound, in that they convey a strong hint that the 
beauty of the job will be in proportion to the amount 
of pay forthcoming. 

Here is a translation of one of these songs: 
“He who pays well, let him be beautifully ornamented: 
But he who forgets the operator, let him be done care 

lessly. 

Be the lines wide apart 
O hiki Ta~ garoa! 
O hiki Tangaroa! 
Strike that the chisel as it cuts along may sound. 
O hiki Tangaroa! 
Men do not know the skill of the operator in driving 
his sounding chisel along. 
O hiki Tangaroa.” 

* Specially prepared for the Screntrr1c AMERICAN SuppLemENT. Thié 
article should be in connection with the illustrated article en the same 
subject, appearing in the current issue of tho iC AMERICAN, 
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A remarkable feature of the face tattooing in New 
Zealand lies in the fact that in early times it repre- 
sented the warrior’s name—it was his totem, and he 
signed official documents with an exact copy of the 
“moko,” or tattoo. 

In the Sandwich and Palliser Islands there is com- 
paratively little tattooing done, though some of the 
natives have their arms and chests decorated with 
lines and figures, while the more common form con- 
sists of narrow circular or curved lines on different 
parts of the face. In Tahiti the bust, legs, arms, and 
hands of the men are tattooed, while the face is 
left generally unmarked. The women ,wear tattoo 
marks chiefly on the arms, ankles, and feet, the tattoo- 


ing of the latter being continued on the legs nearly 
half way ‘0 the knees, so that at a little distance a 
woman appears to be wearing high boots or close-fit- 


ting stockings. Some of the figures employed are 
stars, circles, lozenges, etc., but the patterns are usu- 
Thus, a cocoa- 


ally copied from some object in nature. 
nut tree often represented, with its root spreading 
at the hee!, the stalk extending along the tendon, and 
its wavi! plume spreading out gracefully on the 
proad part of the calf. Here, as in the other regions 
mentione’, tattooing has decreased very largely, ow- 
jing to tl discouraging attitude of the missionaries. 
Leaving Polynesia, it is now in order briefly to 
refer to ‘attooing, or its equivalent, as practised 
among th Papuans or natives of New Guinea. Here 
the bodies of the natives are for the most part scari- 
fied, as a 1ong the Australians. Deep cuts are made 
into the sh, and heat is then applied, resulting in 
swollen jjections rising as much as half an inch 
above the surface. In New Caledonia there seems to be 
little ta jing, but in its place black lines running 
diagonal are drawn across the breast with char- 
coal. In ‘he tribes bordering on Redscar Bay, the 
men are attooed on the breast, cheeks, forehead, and 
arms, w! ‘ec the women are so covered with blue spots 
that the is hardly a part of their. bodies left un- 
marked ‘hey use various patterns, the usual one 
consisti! of double parallel lines, the intervals be- 


filled with smaller patterns or zigzag 


tween br ng 





SPECIMEN OF MAORI TATTOOING. 


lines. In the northwest part of New Guinea the 
“Dory” men scarify their bodies, and also tattoo their 
breasts and arms with figures of their weapons. In 
the Marshall Islands the tattoo is used in profusion, 
both sexes being equally addicted to it. Wood, in his 
“Illust: ited Natural History,” gives a striking illustra- 
tion of two young women of the Caroline Archipelago, 
With tattooed arms and bodies. In the Pelew Islands, 
where clothing is entirely discarded, the absence of 
it is made up for by completely tattooing the body. 
Dr. Alfred C. Haddon, in his book on “Headhunters,” 
States that the eastern Papuans are all tattooed, but 
While the younger men appear to tattoo only the face, 
some of the old men have patterns on the arms, legs, 
and chests. The women also are tattooed more or 
less all over. Their skin is so dark, however, that 
the tattooing is not very clearly seen. 

Some of the western Papuans ornament their body 
by means of severe scars. This practice of scarifica- 


tion has ceased in Torres Straits and is diminishing 
on the mainland of New Guinea, but Dr. Haddon saw 
many men among the Torres Straits islanders and 
western Papuans who were tattooed in imitation of 
the Polynesians or eastern Papuans. On Haidana Isl- 
and, Dr. Haddon found the women very richly tat- 
tooed, it the men only to a small extent, usually 
limited with them to a few broken lines on the face. 


At Babaka, on the Hood Peninsula, Dr. Haddon per- 
Suaded one of the girls to allow herself to be tattooed, 
So that he might watch the operation. He writes: 
The girl lay on the ground, and the operator held a 
Special clay vessel in one hand, in which was a black 
fluid paste made from burnt resin: this was applied 
on the skin by means of a little stick. When the de- 
Sign was finished. a thorn was held in the left hand, 
“ the right hand a small stick round 


wr ss of Banana leaves were wound. The thorn 
wa tapped wit) stick until the pattern 
ba 1] punctur the skin.” 
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On Yule Island, according to the same observer, the 


women tattoo from head to foot, although among 


“neighboring tribes the tattooing is less complete. 


Another writer states that the women of the Mekeo 
District are not acquainted with tattooing, but prob- 
ably his observations related only to villages far in- 
land, for at Veifaa Dr. Haddon sketched two women 
whose torsos were richly tattooed. He also states 
that each tribe has its distinctive pattern, and that 
“any infringement of copyright would be a valid 
reason, for war.” 

In Australia and in many parts of Africa the prac- 
tice of scarifying the body or tattooing by cuts, but 
without the addition of coloring matter, is still in 
vogue. The scars usually run longitudinally (or al- 
ternately longitudinally and transversely) down the 
upper arm, while occasionally they appear also on the 
breast, somewhat in the shape of a fan, spreading from 
the center of the body to the arms. One Australian 
chief was observed to be entirely covered from his 
neck to his knees with scars an inch broad, set closely 
together and covering the whole of his body. 

The scars as a rule signify in part at least the dis- 
trict to which the person belongs. This system of 
gashing extends to the youths, nor are they fully recog- 


nized as men until they have endured it. In this 
curious rite they are first forced to swallow blood 
fresh from the veins in their sponsors’ arms; they 


are then placed on their hands and knees, more blood 
running over their backs so as to form a coagulated 
mass, in which the pattern for tattooing is traced. 
A deep incision is then made in the nape of the neck, 
and broad gashes are cut from the shoulder to the 
hip on each side, almost an inch apart. These are 
pulled open (imagine the agony!) as widely as pos- 
sible, while the men repeat in a low voice the follow- 
ing incantation: 

“Kanya, Marra, Marra 

Kauo, Marra, Marra 

Pilbirri, Marra, Marra.” 


discover. 
clustering 


able to 
men 


What this means I have not been 
The ceremony is concluded by the 


DAUGHTER OF 


around the initiated youths, giving them detailed ad- 
vice as to hunting, fighting, and- concealing pain. 

Tattooing by cuts leaving raised cicatrices prevails 
more or less all over Africa. On the west coast three 
cuts on each side of the cheek, in red and blue, 
seem to be the principal decoration. Dr. Holub, 
speaking of the Koranna tribe, says: “They have 
among themselves a kind of free-masonry When 
questioned, they confessed that they belonged to some- 
thing like a secret society. One of them said, ‘I can 
go all through the valleys inhabited by Kavannas and 
}riquas, and wherever I go, when I open my coat and 
show these three cuts, I am sure to be well received.’ ” 
Along the equator the tribes cover the entire body 
with scars of raised lumps produced by slitting the 
skin and rubbing some irritant into the incision, and 
this mode of ornamentation is in vogue along the 
Congo up to the Stanley Falls. The marks are all 
tribal. Thus, the Bateke are distinguished by five or 
six striated lines across the cheek-bone, while the 
Bayansi scar their foreheads with a horizontal or 
vertical band. 

The natives of Mashonaland tattoo women’s breasts 
on their chests. 

Several of the tribes of Borneo practice tattooing, 
the men sometimes being nearly covered, while others 
have stars on their breasts, and armlets and bracelets 
on their legs and arms. The men of the Malanan tribe 
of Dyaks are tattooed from the breast to the knees 
with a sort of scale-armor pattern, while many tattoo 
their chins and chests, which causes them to appear 
to have real beards and mustaches. 

The Kayan men have devices tattooed on the fore- 
arm and thigh, and frequently there is a rosette or 
circular design on the shoulder. The back of the 
hand and fingers are tattooed when the man has 
“taken a head.” The Kayan women are tattooed all 
over the forearm and over the back of the hand. 
The thighs are also richly tattooed, as well as the 
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upper surface of the feet and toes. They follow in 
general the plan of the Samoan warriors. 

The Iban women (sea Dyaks) do not care much 
for tattooing, but most of the men have adopted the 
practice from the Kayans, and admit that the marks 
are Kayan designs. The Ibans probably belong to 
the same stock as the original Malay, and if this is so, 
the Iban migration may be regarded as the first wave 
of the movement that culminated in the Malay Em- 
pire. A very repulsive example of tattooing was ob- 
served in the Burmese Empire, where a young noble’s 
body was encircled with thirteen fabulous birds in 
vermilion, each one standing on a monkey’s head. 
The monkeys, which were done in blue, grinned on the 
backs of thirteen blue hogs. 

The natives of the Andaman Islands, Admiralty 
Islands, and Solomon Islands tattoo by means of gash- 
ing, first by way of ornament, and secondly to prove 
their power of enduring pain. Women are generally 
the operators, and they now use a piece of glass, but 
formerly a flake of quartz was employed. The marks 


here, as in Africa, are tribal, and consist of lines 
down the back and in front. The face is never tat- 
tooed in the Andaman Islands, but in the Admiralty 


Islands all the women are tattooed with rings around 
the eyes and over the face and in diagonal lines over 
the upper part of the front of the body. 

In South America tattooing is quite uncommon. 
Perhaps the Munduruct tribe of Amazonians tattoo as 
elaborately as any, although not with much distine- 
tion of finish. They seem to have no idea of a curved 
or scroll-like pattern, and content themselves with 
straight lines. One of their favorite plans is to cover 
the whole body with a trellis-like pattern, the lines 
crossing diagonally or at right angles. One man, ob- 
served by a traveler, had a large black patch on the 
center of his face, covering the lower part ot the 
nose and mouth, while his body was decorated with a 
blue checkered pattern, and his arms and legs with 
stripes. 


On Easter Island tattooing does not seem to be 
practised at the present time, although persons ad- 
vanced in life are found ornamented on all parts of 
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CHIEF, SHOWING FEMALE TATTOOING. 


Both sexes were tattooed in former years, 
ater extent and much more elabor- 
ately than the men. The specimens of tattooing on a 
native woman of Easter Island here shown were re- 
ported by William J. Thomson, U. S. N., and were 
reproduced in his paper on Easter Island published in 
the Report of the National Museum for 1889. In ad- 
dition to the ornamentation of the body, there was 
in certain instances a narrow band around the upper 
part of the forehead, with little circles extending down 
upon the forehead and joined to the band by a stem 
The lips were freely tattooed, as with the Maoris, 
with lines curving around the chin and extending to- 
ward the cheek-bones, while the entire neck and 
throat were covered with oblique or wavy lines, with 
occasional particles of solid coloring. The Easter Is} 
and style differed from that of Samoa and other locali 
ties in that the designs in the former were only limited 
by the fancy and ability of the artist, whereas in the 
latter, a standard pattern was adhered to. The ma- 
terial used in Easter Island for tattooing was obtained 
by burning the leaf of the plant called “ti,” which 
was moistened with the juice of the “poporo” berry. 
The tattoo “comb” was made of bones fastened to a 
stick. 

Among the North American Indians the women are 
fond of tattooing themselves, producing blue and red 
patterns by having charcoal and vermilion rubbed 
into the punctures. The tattoo marking here shown 
was observed on a Haidah chief. It represents “Oola- 
la,” a mythological being in whom the Indians of 
Queen Charlotte’s Island have great faith. Half a 
man and half a bird, this “Skookum” or evil spirit is 
supposed to inhabit the mountains and to live on 
either whales or Indians. 

The Serrano Indians of Southern California former- 
ly practised tattooing, the designs upon the cheeks or 
chin being also drawn or incised upon trees or posts 
which marked the boundaries of the individual pos- 


the body. 
the women to a gi 
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have 


sessions. In the northern part of California 
the women tattoo, and the custom is said to 
originated there from the necessity of having some 
means of identifying captives taken during war. 
Hence the lines are in reality marks of tribal distinc- 
tion. 

The Klamath Indians of Oregon had a single line 
of black running down over the middle of the chin. 
The women had three lines, one from each corner of 
the mouth, and one from the center of the lower lip, 
reaching down to the end of the chin. Half-breed 
girls had only one line in the middle of the chin. 


The material used was generally some root or finely 
powdered charcoal, and the pricking was produced 
with a sharply-pointed piece of bone, thorns, fish- 


spines, or (more recently) needles. 
The Eskimo women tattoo themselves and in some 
places cover their limbs and other parts with various 


patterns. Others tattoo the forehead, cheeks and chin, 
generally indicating thereby that they are married. 
The name “Kakeen” is their equivalent for tattoo. 


The following account of the operation is related by 
Captain Lyons, who submitted to it from a desire to 
see what it was like 

“Having furnished herself with a fine needle, she 
tore with her teeth a thread off a deer’s sinew, and 
thus prepared the sewing apparatus. She then passed 
her fingers under the bottom of the stove pot, from 
whence she collected a quantity of soot. With this, 
together with a little oil and much saliva, she soon 
made a good mixture, and taking a small piece of 
whalebone, she then drew a variety of figures about 
my arm. I had, however, only determined on a few 
strokes, so that her trouble was in some measure 
thrown away. She commenced her work by blacken- 
ing the thread with soot, and taking a pretty deep 
but short stitch in my skin, carefully pressing her 
thumb on the wound as the thread passed through it, 
and beginning each stitch at the place where the last 


had ceased. When she had completed about forty 
stitches, I thought fit to allow her to desist; then 
rubbing the part with oil, in order to stanch the 


little blood which appeared, she finished the operation. 
The color which the ‘Kakeen’ assumes when the skin 
heals, is of the same light blue as we see on the mark- 
ed arms of seamen.” 


RADIUM IN THERAPEUTICS. 


Tne energy produced by the radio-activity of radium 
particularly is of so intense a character that even with 
the minute quantities of it which physicians are able 
to obtain some very interesting results have been se- 
cured. Cable reports show that in Vienna radium has 
been used with excellent effect on a number of pa- 
tients suffering from the most intractable forms of ma- 
lignant disease. 

Patients have been presented before both the promin- 
ent medical societies of Vienna, the Society of Physi- 
cians, and the Imperial Academy of Sciences, in whom 
cancer has been cured, at least for the time being, by 
exposure to the rays of radium. 

The effect of radium upon the external layer of cells 
is such that after an exposure of a few hours a slough 
ensues and the resulting ulcer is so difficult to heal 
that it is very evident that the trophic nerves to the 
part have been interfered with. As a malignant neo- 
plasm is after all an exhibition of hypertrophy of tissue 
under the influence of some irritant, be it a parasite or 
something else, or is due to a disturbance of the 
normal vital relations of cells to one another with the 
consequent production of a cell insurrection, as It 
were, it is evident that the disturbance of the trophism 
of the part may well prove the secret of the natural 
cancer cure. This is probably the way in which the 
mixed toxins act, when they produce their wonderful 
curative effect. 

The first patient presented to the medical societies 
of Vienna was a man of sixty-one, who had suffered 
for many years from cancer of the lips, which in spite 
of numerous operations had not been eradicated, but 
had eventually invaded the palate. This invasion had 
become so extensive that during the early months of 
the scholastic year 1902 the surgeons had pronounced 
further surgical treatment as likely to prove fruitless. 
Under these circumstances the use of radium was sug 
gested and a very minute portion of the bromide salt 
of radium was obtained. This is the purest form of 
the material as yet available, and it is said that only 
a very minute portion, a few milligrammes, scarcely 
more than a tenth of a grain, were employed. The 
malignant condition gradually healed and for some 
time has ceased to give any manifestation of activity. 

At the last meeting of the Imperial Academy of Sci- 
ences of Vienna, to which this patient was presented, 
further reports of the use of radium in the treatment 
of malignant disease were made. In one case a cure 
seems to have been effected in that most obstinate of 
all forms of malignant neoplasm, a melanosarcoma 
Of course it can be readily understood that such reports 
are only preliminary. Until at least three years have 
passed there must remain a question in the mind of 
serious physicians of any radical cure of cancer. The 
relief afforded by radium, however, seems to be exactly 
of the kind which is produced by the X-rays, only the 
radio-active metal has the advantage of producing more 
intense and rapid effects and seems also to be more 
generally applicable than the X-rays have proved to 
be.—Medical News. 


The Austrian and German governments have arrived 
at an understanding with reference to a plan purport- 
ing to establish a connection between the waterways 
of the Elbe and those of Dniester, whereby a direct 
waterway between the Black Sea and the North Sea 
and the Baltic will be created. This is to be brought 
about by means of the rivers Elbe, Oder, Weichsel, its 
auxiliary the Sau, and Dniester. The new waterway 
will be the shortest connection of the kind between the 
Black Sea and the northwestern part of Europe, and 
will much benefit the towns of Odessa, Warsaw, Ham- 
burg, Liibeck, and Stettin, and also Vienna. The two 
powers are now in negotiations with Russia, which 
country is, of course, much interested in the realiza- 
tion of the plan, 
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ENGINEERING NOTES. 


According to a report of the general management of 
Roumanian railroads, 342 locomotives out of a total 
of 482 are designed to be fired either with residue of 
petroleum or with brown coal; 17 locomotives use res- 
idue of petroleum exclusively. The Monitor of Rou- 
manian Petroleum Interests states that the Society of 
Petroleum Explorers and Producers has now requested 
the management of the Roumanian railways to change 
all the locomotives into burners of petroleum residue 
and to introduce this fuel into the railroad shops. 


The gage of the National Railroad of Mexico has 
been changed from San Luis Potosi to Gonzalez, a dis- 
tance of 130 miles. This completes the change of all 
that part of the main line to standard gage, and there 
only remain to be completed about 70 miles of the 
new line between Huehuetoca and Gonzalez. It is ex- 
pected that this will be finished by September. This 
new line, when completed, will shorten the distance 
between Laredo and the City of Mexico by 38 miles. 
The change of gage was begun about January 1, 1902, 
and since that time 800 miles of line have been al- 
tered. 


The water power of the Chicago Drainage Canal is 
to be developed, after some years of investigation and 
delay, by the Sanitary District. At Lockport, the canal 
will be extended south about two miles, and near the 
present controlling works there will be a power house, 
with turbines utilizing the power from a fall of 34 
feet. The tail race will be about 1% miles long, ex- 
tending to the lower basin at Joliet. There will be 
seven electrical generators of 5,000 horse power each, 
driven by three pairs of turbines on a horizontal shaft. 
A lock will be built to provide for navigation. The 
cost of the work is estimated at $2,750,000, and it is 
expected that it can be completed in two years. Mr. 
Isham Randolph, of Chicago, is chief engineer, and 


bids for the work will be received until October 7.— 
Engineering News. 


Tensile tests of timber may be made on simple 
prismatic pieces, instead of on pieces with enlarged 
ends, according to the experience of Mr. E. Palacio, 
of Buenos Aires, Argentina. In a large series of tim- 
ber tests carried on at the University of Buenos Aires, 
the test-pieces for the tensile tests were simple rect- 
angular strips, 5 x 2 x 50 centimeters (about 2 x % 
x 20 inches, and the ends were held betwecn the jaws 
of the testing machine by means of wooden wedges. 
The wedges had a bearing on the test-piece for a length 
of 12 -centimeters (4% inches), thus leaving a free 
length of 10 inches at the middle of the test-piece. 
All the specimens tested broke in this free length 
and not under the wedges as might be anticipated. 
A summary of the tests, which covered over a score 
of different woods, will be found in La Ingenieria, of 
Buenos Aires, issue of May 31, et seq.—Engineering 
News. 


The Hudson River tunnel, says Engineering Record, 
has long held a unique place in American engineering. 
When it was first started, few believed in it. The 
method of carrying on the work was changed several 
times. The pilot-tube system of tunneling was in- 
vented by Captain Anderson for use in this work, and 
proved very serviceable. Finally, a terrible accident, 
in which many men were drowned like rats in a cage, 
brought the work to a standstill. Later it was under- 
taken with a shield instead of a pilot tube, and was 
pushed forward with fair success until funds gave out. 
Finally it has been:taken in hand by electric railway 
interests for whom Mr. Charles M. Jacobs is chief 
engineer. In its present condition it is probably the 
most remarkable subaqueous tunnel ever driven. Not 
only is the depth of water great and the earth cover 
over the tunnel very thin in places, but the shield 
must be advanced through material partly silt and 
partly rock. To do this Mr. Jacobs employs a special 
form of shield with a horizontal apron projecting in 
front. Under the protection of this apron the miners 
build a timbered gallery or drift in which they drill 
and blast out the rock without trouble as explained 
elsewhere in this issue. The details of this work have 
never been published before, and will probably prove 
one of the most important improvements made in 
shield tunneling since the system was introduced. 


Probably the greatest impetus has been given to the 
large gas engine by blast furnace gas utilization. It 
was only in 1896 that the writer made the first public 
and independent test of the first gas engine ever 
worked with blast furnace gas. Since that time the 
use of such gas in gas engines has become compara- 
tively common. More has been done upon the Conti- 
nent of Europe than in Great Britain, but much more 
would have been done had not the Continental engin- 
eers got hold of the curious and erroneous idea that 
blast furnace gas could be used in the gas engine with 
all its load of grit and dust without cleansing. Though 
progress has been slower in Great Britain, no British 
engineer has proposed such a folly as this, and the 
British cleansing method of Thwaite, the originator 
of the whole system, has now received universal recog- 
nition as an essential part of the utilization of this 
gas. 

If the gas furnace were used to its full capacity it 
would provide power in immense quantities and this 
could be electrically transmitted by high-tension lines 
to centers of large industry or population. Transmis- 
sion can be effected only electrically; hence the demand 
which is growing up for large gas engines that will 
run steadily enough to drive alternating-current ma- 
chines. 

While the blast furnace has done, and will do, so 
much for the large gas engine, it may be pointed out 
that gas power plants have probably failed in the past 
because of the difficulty with premature explosions, 
due to gas too rich in hydrogen. Blast furnace gas 
has been called miserable stuff, because it will hardly 
burn at atmospheric pressure in the cold vicinity of 
steam boiler plates. and Mr. Tom Westgarth states 
that when burned under boilers it will not produce 
more than one-fourth the power that it will give when 
used in gas engines. More favorable estimates give 
the ratio at even a sixth. In any case, the difference 
is so great that the gas engine must inevitably be the 
future user of blast furnace gas.—Cassier’s Magazine. 
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ELECTRICAL NOTES. 


Whenever electricity is used in connection 
cyaniding there is a larger expenditure of chem 
and the base metals are dissolved to a much 
extent along with the gold and silver. However, w 
electric current is employed, a weaker cyanide Soly. 
tion may be employed, as its action is increased DY the 
current. 


Mr. Vivyan, the engineer in charge of the Marcoy 
wireless telegraph station at Table Head, says that 
he is sending messages of different lengths to Cor. 
wall daily, but that the replies are still being sent 
cable because the installation of the new apparatus in 
the English station has not as yet been completeg, 


A German physicist, Dr. Blockmann, of Kiel, hy 
made some experiments with lenses of resin, pa 
glass, and other materials of high dielectric Constants 
with a view of controlling Hertzian wave propagation 
to definite directions. He claims to have succeede 
fairly well at moderate distances, and, if this is 5 
there is more chance of wireless telegraphy being of 
real service at sea during a fog. With such an appa 
ratus a ship could ascertain by wireless tvlegraphy 
the direction in which the signaling station livs, whig 
is not the case at present. 


It is said that the United States war vesgels 
“Prairie” and “Topeka” are being fitted with th 
Slaby-Arco system of wireless telegraphy. Exper. 
ments conducted by the Bureau of Equipment ‘or mop 
than a year, to determine the best system of wireleg 
telegraphy for use on warships, have ended ith this 
result. Twenty sets of Slaby-Arco instrume:ts hay 
arrived in New York from Germany. They ~ re being 
distributed among eight warships, by which ' ‘ey wil 
be used in the coming joint war games and fi ld map. 
euvers. The vessels designated for this practi al work 
are the battleships “Kearsarge,”’ “Illinois,” Maine” 
and “Texas,” and cruisers “Olympia” and “Ba’''imore” 
and the training ships “Topeka” and “Prair'».” 

In the early experiments with nickel plati:¢ grea 
difficulties were experienced on account of the | -ndeney 
of layers of electro-deposited nickel to peel <« This 


difficulty has now been more or less successft:ly over. 
come and various secret “dopes” are used by > ractical 
platers to get a firm deposit. A patent has beep 
granted on July 28 to Mr. Thomas A. Edison for the 
following method by which a thin electrolytic deposit 
of nickel on iron or steel can be rendered firm !y adhe 
rent. After completed electrolysis the nick: |-plated 
pieces of iron or steel are brought into a non-cxidizing 
atmosphere for instance of hydrogen and hea ed toa 
temperature sufficient to weld the film of nick«! to the 
iron or steel backing. A bright yellow heat is required 
for that purpose. The contact thus produced between 
the nickel and iron or steel is so perfect thai sheets 
plated in this way can be formed into various articles 
by the drawing or stamping process without « racking 
or flaking the film. 


A very ingenious electrical typesettirg machine is 
briefly described by M. Tavernier in a recent issue of 
the Comptes Rendus of the Paris Academy of Sciences. 
The apparatus is similar in principle to the familiar 
linotype machines, but the operations of typing the 
copy and casting the type are separated; the operator 
works at an electrical typewriter, which produces a 
perforated tape, and at the same time an ordinary 
typed copy of the manuscript, which enables correc- 
tions to be made in the tape before the type is set up. 
The perforated tape is passed automatically through 
the typesetting machine, which is also operated elec 
trically. The advantage of thus dividing the two oper 
ations is that the casting machine can be worked ata 
uniform maximum speed, and is independent of the 
skill of the typist. A further modification of the ma 
chine allows it to be used telegraphically; the per 
forated tape produced by the typewriter is passed 
through a transmitter, which sends signals over the 
line and reproduces in a receiving apparatus a dupli- 
cate of the tape, which can be used in the typesetting 
machine. The details of the various pieces of app 
ratus are not given, but there can be no dou)t that 
the invention is likely to prove of great utility 


Mr. A. Pollak has sent us a pamphlet describing the 
development of the Pollak-Virag high-speed telegraph. 
Since its exhibition at the International Conference 
at Paris, in 1900, the apparatus has been improved and 
is now in successful use between Berlin and Frankfort, 
a distance of about 370 miles. The chief difficulties 
were the construction of automatic developing appt 
ratus and a perforating machine, both of which raised 
entirely new problems. The former apparatus, noW 
perfected, enables development to be compleied if 
from 5 to 6 seconds, and fixing in 6 to 7 seconds, while 
the sensitive paper leaves the apparatus almost dry 
and ready for delivery. The perforator is operated like 
a typewriting machine, needing a minimum of prac 
tice, and is capable of perforating five or six letters 
per second. The system was applied with the im 
proved apparatus over the line between Pozsony and 
Buda-Pesth, 133 miles long, and worked satisfactorily 
from October 24 to December 18, 1902, reaching when 
required a speed of 45,000 words per hour wi h two 
line wires. On the strength of this performance the 
Hungarian Academy of Sciences awarded the in\entors 
the Wahrmann prize; the Hungarian postal department 
also reported most favorably on the practical working 
of the system, but could not adopt it because the tele 
graph department could not find enough work ‘(or it! 
Later, Herr Pollak (unfortunately Herr Virag died in 
1901, at an early age of thirty-one) demonstrated the 
apparatus at Berlin before the German emperor, and 
experiments were carried out by the Imperial post and 
telegraph department on lines between Berlin and 
Kénigsberg, 370 and 440 miles in length, with satls 
factory results, in consequence of which the system is 
now in practical use between Berlin and Frankfort bY 
the Imperial post office. 

It may be noted that iron wire lines are not sult 
able for use on the Pollak-Virag system, owing t? 
electromagnetic inertia difficulties, but bronze lines ate 
perfectly satisfactory. The telegrams are reprod 
by the apparatus, not on ribbons, but in column form 
on paper 2% inches wide, ready for delivery without 
rewriting or pasting on a form. 
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pADE SUGGESTIONS FROM UNITED STATES 
CONSULS. 


n Cement Machinery in Spain.—During the 
here has been under course of construction 
Lillet, province of Barcelona, a plant for 
he production of Portland cement which, it is claimed 
py the company undertaking the enterprise, will be 
qual in grade and quality to that produced in any 
~ountry in the world. : : 

‘It was expected that cement from this mill would 
be ready for shipment some months ago, but the diffi- 
culty in transporting the heavy machinery for the 
kilns over a mountainous country to the cement beds 
has caused delay, owing to the necessity for building 
many temporary bridges and roads. I am informed 
that cement will be produced in six months. 

Besides showing the opportunities afforded by this 
country for the investment of capital, this enterprise 
—one of the largest in Spain built with Spanish money 
_is interesting to Americans, inasmuch as it has been 
equipped en rely with American machinery costing 
over $250,000 and handled by American engineers, a 
proof of the -onfidence existing in this country in the 
ability of our machinery manufacturers and engineers. 
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I am inde'\ted for the following description of this 
cement factory to Mr. W. W. Ewing, its chief engineer: 
“The cement plant of the Compafiia General de 
Asfaltos y \ortland at Pobla de Lillet, province of 
Barcelona, installed at present with three modern 


ind all the necessary rock-reduction and 


rotary kiln 
1g machinery as used in modern practice 


clinker-refi! 


in Pennsylv ia, the various machines and kilns being 
placed on (i ‘erent levels, all forming what is general- 
ly known as 2 gravity plant. 

“The ro nters the mill at an elevation of 161 feet 
above the Invest level, or level of the road, and gradu- 
ally passes trom the rock breaker to the stone rolls 
and then tc ‘he stone drier, from which it is conducted 
to the ball nd tube mills, when it is ready to be fed 
into the up er ends of the rotary kilns. At the same 
time this pr cess is in progress, in a separate building 
the soft c is being dried and pulverized and con- 
ducted to ‘anks in front of the rotary kilns, to the 
lower, or f: nt, end of which a center feed of pulverized 
coal is go. erned and effected by an air blast. The 
feed of pu:.erized stone and coal are so regulated as. 
to furnish '.e necessary quantity of both kinds of raw 
material- o to effect the required degree of tempera- 


ture—to pr duce in a calcined form normal Portland 
clinker, wich by special cooling devices is made 
ready for 1>e finishing ball and tube mills, from which 
latter mac! ines the finished cement is conveyed to the 


stock hou and finally to the packing and shipping 
rooms, w! it is loaded onto wagons of large capacity, 
ready for ..uling by a 50-horse power steam locomo- 
bile, made .» California, to the nearest railway station. 

“The plint is to be driven by vertical impulse water 
wheels of ‘he latest improvement, each wheel being 
designed with the special speed to suit the machine or 
machines ‘o be driven. There are nine separate 
wheels or drives which afford the supreme advantage 
of runnins. any one or all parts of the machinery in the 
various departments at will. 

“The power to drive the mill is furnished by a water- 
fall conducted to the mi!l by a metal pipe line 4.7 kilo- 
meters % miles) in length, furnishing normally 
about 2,400 horse power. 

“The pipe line traverses a rugged, rocky cafion from 
the mill to the source of the Llobregat River, there be- 


ing necessary along its length five trestle bridges, one 


tunnel 100 feet long driven through solid rock, many 
large rock cuts, and masonry piers of support for pipe. 
In order to lay this pipe, special roads and incline 


planes have had to be built to reach, first, the mill 
with the pipe, and finally its disposition along the line, 
the latter being by far the more difficult. 


“The coal for the manufacture of the cement it is 
proposed o extract from a special lignite mine, from 
which an aerial cable will conduct the material to 


either a deposit next the company road in Pobla de Lil- 
let or to the mill direct. 

“In the mill there is to be installed a special com- 
pressed air and electric light plant for operating the 
Tock drills and lighting the mill and the engineer’s 
house, as well as the administration and chemical-lab- 
oratory buildings. There will also be installed a com- 
plete machine shop for making repairs of all kinds, 


which in a cement mill of this kind is an imperative 
necessity 
“The capital invested is some 2,500,000 pesetas 


($482,500 ) The quality of cement is to be equal to the 
highest grade of the Portland cement made in the Le- 
high district of Pennsylvania, the raw product being 


identical. The present building, one-half of the orig- 
inal project, is 116 by 395 feet by an average height 
of about 0 feet on each level, of which there are 14, 


The properties, including the asphalt, cement rock, 
coal, and forest claims, are very extensive, there being 
enough cement rock to last for centuries. 

The esiimated daily output will be 500 barrels (100 
‘ons) witli the present installation. In the near future 
it is proposed to increase the output to 1,000 barrels 
per day, there being sufficient power in reserve to oper- 
ate the larger mill. 


. “With the mechanical advantages possessed in hav- 
~ the lntest improved American cement-making ma- 
chinery and water-wheel construction, combined with 


the natura! advantages of water, rock, and coal, it is 
assured that the cost of production will be such as to 
aya a greater consumption of Portland cement 
r- Spain, and therefore lead to the more extensive 
ar nts of this steadily rising industry within 

e Iberian Peninsule.”—Julius G. Lay, Consul-General 
at Barcelona, 


, Insecurity of the Harbor of Valparaiso —The statis- 
°s on shipping in the harbor of Valparaiso for the 
past year note the arrival of 8.000 vessels of all classes 
4 the departure of practically the sathe number, 
= a tonnage, both incoming and outgoing, of some- 

hg like 12,000,000 tons. 

Notwithstanding the great shipping interests repre- 
sented by these figures and the further fact that Val- 


paraiso is the chief commercial port of Chile—the sec- 
in city in size In the republic, with a population of 
000 inhabitante—the harbor, or rather the bay 
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upon which the city is built, is one of the most inse- 
cure on the west coast of South America. There is 
absolutely no protection to ships and shipping interests 
against the strong winds and severe storms that pre- 
vail during the months of June, July, and August of 
each year. There is no breakwater in the Bay of Val- 
paraiso, which fronts to the north, the direction from 
which the severe storms and heavy seas come during 
the winter months. As a result, great damage is done 
to vessels in port and to cargoes algng the water front 
by the storms called “northers.” Not infrequently 
ships and many lives are lost. The insecurity of the 
harbor is such that most of the steamships put to sea 
upon the approach of a norther in order to avoid pos- 
sible disaster. Sailing vessels, of which there are 
always a large number in port, are unable to quit the 
harbor in time of storms; consequently, many are dam- 
aged or are driven ashore and destroyed. 

A disastrous storm visited this port Monday, June 
2, destroying a fine passenger steamer, the “Arequepa,”’ 
of 3,000 tons register, of the Pacific Steam Navigation 
Company, with about one hundred persons on board, 
including passengers and crew. Of this number only 
about twenty were saved. 

During the same storm two sailing vessels were 
driven onto the “malecon” and destroyed. They were 
the British bark “Foyledale” and the Chilian bark 
“Chivilingo.” The wife and daughter of the captain 
of the “Foyledale” were iost. The German ship “Per- 
simmon” was also driven from her moorings and 
drifted into one of the floating docks in the harbor, 
causing considerable damage. 

The mole along the water front was almost entirely 
destroyed and a great deal of valuable cargo awaiting 
transfer from the shore to ships in the bay was de- 
stroyed. In addition to the disasters and damages 
above enumerated, there was also great damage to 
small craft in the bay. 

Statistics show that every season heavy damages 
are sustained in the Bay of Valparaiso from the storms 
that prevail in this latitude during the winter months, 
and that on an average of once in seven years some 
terrible disaster, like that of June 2, occurs, resulting 
in the destruction of vessels and great loss of life. 

The natural conditions of the Bay of Valparaiso 
make the building of breakwaters impractical because 
of the deep water at the mouth of the harbor and the 
heavy seas that are driven in by the north winds. 
These conditions and the damages resulting therefrom 
annually have a tendency to divert from this port 
much of the shipping trade that formerly came to 
Valparaiso.—R. E. Mansfield, Consul at Valparaiso. 


Meat-Inspection Law of Prussia.—In ‘order to do 
away with difficulties and misunderstandings which 
became apparent when the law for the import and 
inspection of foreign meat began to take effect, the 
Prussian Ministers for Agriculture, Finances, and 
Trade and Industry, with the sanction of the Chancel- 
lor, have issued the following instructions: 

1. Fresh animal blood must be counted as meat, and 
can therefore be imported only in “whole bodies of 
animals.” Salted blood is excluded because the neces- 
sary certainty of harmlessness to human health cannot 
be arrived at in blood which is not contained in bulk. 
Heavy salting of blood of sick animals gives no guar- 
anty against danger to human health. Also all other 
parts of warm-blooded animals, as long as they are 
intended for food for human beings, are allowed to 
be imported in fresh condition only when these parts 
are in natural coherence to the whole animal body or 
its halves. This includes particularly such inner or- 
gans the importation of which does not naturally fol- 
low the import of other parts; for instance, fresh lard 
or fresh intestines which are not contained in the ani- 
mal body are forbidden to be imported, even if they 
reach the place of inspection together with the bodies 
of which they were presumed to have been a part 
before. 

2. The admission of well-boiled liver, which up to 
date was permitted to enter, is declared to be contrary 
to the law of inspection of meats. Prepared meat is 
admissible only if in its origin and preparation there 
is, according to experience, no danger to human health, 
or if its harmlessness to health can be proved posi- 
tively at its importation. Neither the one nor the 
other of these conditions exists with cooked livers, for 
if the cooking of livers is not sufficient to kill all ani- 
mal or botanical germs, unsound adhesions to the liver 
cannot be removed at all by cookjng; therefore, un- 
sound livers, even after the most thorough cooking, 
still retain the condition of rotten and disgusting nutri- 
ments. Besides all this, the cooking of the liver, more 
than any other system of preparing the same, is calcu- 
ated to cover up the unhealthy condition of this or- 
gan; fresh tuberculous formation, young cysts, etc., 
are liable to be so changed by the process of cooking 
that they are not very easily detected on examination. 

3. Since the inner organs of animals, particularly of 
pigs, singly, seldom reach the weight of 4 kilogrammes 
(8.8 pounds), there has been developed in several 
places of inspection the import of such organs adher- 
ing to different parts of the animal body in a pickled 
condition. As long as these coherent parts really 
weigh at least 4 kilogrammes, and as long as it can 
be proved that a rigid examination shows that these 
inner parts have absolutely lost the condition of fresh 
meat, there is no objection to the importation of such 
parts, provided that the final inspection permits a fa- 
vorable report. 

4. The ordering of lard prepared in foreign coun- 
tries very often is done after the receipt of samples; 
therefore it happens often that samples of this lard 
are imported in small lots and of unimportant weights. 
It is ordered that the chemical inspection of parcels 
up to 1 kilogramme (2.2 pounds) can ordinarily be 
dispensed with, and it is considered necessary only 
when on first examination the condition of the sample 
causes suspicion. 

5. Meat peptones as such are allowed to be imported, 
but since meat powder and meat flour are named 
among such products of meats, as sausages, etc., which, 
on account of consisting of hashed meat, are excluded 
from import, there exist doubts as to meat peptones 
having the privilege of being imported. Until further 
orders, peptones necessary for medical purposes, even 
if they quite resemble meat powder, are not to be con- 
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sidered as meat in the sense of the law for inspection 
of meats and can be imported without examination 

6. It has ‘zen found that some imported meats con- 
tain borax, of which, according to appearances, it 
would seem no use has been made with the intention 
of preserving the meat. For instance, the meat could 
have become affected by the borax contained in packing 
material which had been used previously to carry 
goods containing borax; but since the importation of 
ali meat containing borax is strictly forbidden, mea! 
thus affected must be excluded.—W. Bardel, Consul 
at Bamberg. 


Demand for Codfish in Spain.—According to the 
Board of Trade Journal, published at London, the Brit- 
ish consul at Malaga reports that the demand for cod- 
fish this season has been active, helped by moderate 
prices; but the importation of the article has fallen off 
considerably, compared with past seasons. The New- 
foundland shippers appear to be paying less attention 
to shipments. The British vice-consul at Carthagena 
strongly recommends shippers to be careful in selec- 
tion of fish sent to Carthagena, so as to avoid grounds 
for claims being made which are not infrequently dis- 
proportionate to faults committed in shipment. 

American Typewriting and Salt-Mining Machines 
Wanted.—Under date of June 15, 1903, Consul C. R. 
Slocum, of Warsaw, reports that inquiries have been 
made at his office for typwriting machines of the de- 
scription known as “visible writing’ and for salt-min- 
ing machinery for evaporating processes. Two of the 
best-known makes of typewriters—one of them of the 
“visible” class—are represented at Warsaw by agents, 
but the demand seems to be for those which retail at 
a lower figure. It is particularly desired that prices be 
quoted c. i. f. Danzig, Germany, and that net and 
gross weights be carefully stated. 

Russia’s Trade with Germany —The Russian Ger- 
man Messenger publishes the following statistics cov- 
ering the imports into and the exports from European 


Russia (Finland not included) from and to Germany 
during the years 1900-1902 and the first two months 
of 1903: 

Year. Imports. Exports. 

Rubles. Rubles. 

1900 . . 216,857,000 $111,681,355 187,635,000 $96,632,025 
1901 . 208,823,000 107,543,845 179,413,000 92,397,695 
1902 ...202,886,000 104,486,290 203,596,000 104,851,940 
1903, 2m 31,819,000 16,386,785 28,441,000 14,647,145 


Trade Opportunities Abroad.—Competition for 
Milk Separators in Russia.—The St. Petersburg Jour 
nal of July 4 announces that the Russian Department 
of Agriculture is instituting a competition for the best 
milk separators, which must be able to separate from 
40 to 50 gallons per hour. The contest is open to both 


Russian and foreign manufacturers, and will take 
place next year at the Agricultural Museum, St. Pe- 


tersburg. Two prizes—of $780 and $258, respectively— 
are offered. Entries must be made before February 15, 
1904. 


Agricultural Machinery and Hardware in the Sou- 
dan.—The British Board of Trade Journal of July 2 
contains an article on the “Commercial development 
of the Egyptian Soudan,” in which attention is directed 
to the various openings in that country With the 
development of agriculture, it is pointed out that a 
demand for machinery is bound to arise, particularly 
as regards irrigation machinery, cotton gins, and ojl 
and flour-milling machinery. 


Brazilian Nuts for the United States.—The nut crop 
for this year, the season for which has just closed, 
was about the same as last vear. This year, however, 
the United States has taken two-thirds of the product, 
of which Europe heretofore has taken the bulk. It is 
too early as yet to speak of the prospects for this sea- 
son’s crop.—K. K. Kenneday, Consul at Para 

American Coal in Para.—-A very noteworthy feature 
of the commercial situation here is the fact that within 
the past few days three large sailing vessels have ar- 
rived laden with American coal.—K. K. Kenneday, 
Consul at Para. 
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TRADE NOTES AND RECIPES. 
The following fly paper formiule are 
Augsburg Seifensieter Zeitung: 
1. Boil together for half an hour: 


Ground quassia wood.............. 18 pounds 
Ry GOED veces cedenee's seus 3 pounds 
Ground long pepper.............. 5 pounds 
Wh cet nb dd meebsiatan>d aoe @eeueee 80 pounds 


Then percolate and make up to 60 pounds if neces- 
sary with more water. Then add 4 pounds of syrup. 
Unsized paper is soaked in this, and dried as quickly 
as pessible to prevent it from getting sour. 

2. Mix together: 
Ordinary syrup 
ES ir Oe te 6 i tile hn etait dik mie e 30 ounces 
Extract of quassia wood.......... 4 ounces 
ee Ge Mins eh ceeecnepeneenwas a few drops 

In order to dye feathers, says the Druggists’ Circular 
and Chemical Gazette, a prerequisite appears to be 
softening them, which is sometimes accomplished by 
soaking them in warm water, and sometimes an alkali 
such as ammonium or sodium carbonate is added. This 


100 ounces 


latter method would apparently be preferable on ac- 
count of the removal of any greasy matter that may 
be present 


When so prepared the feathers may be dyed by im- 


mersion in any dye liquor An old-time recipe for 
black is immersion in a bath of ferric nitrate suitably 
diluted with water, and then in an infusion of equal 


parts of logwood and quercitron. Doubtless an anilin 


dye would prove equally efficient and would be less 
troublesome to use 

After dyeing, feathers are dipped in an emulsion 
formed by agitating any bland fixed oil with water 
containing a little potassium carbonate, and are then 
dried by gently swinging them in warm air. This 
operation gives the gloss 


Curling where required is effeeted by slightly warm- 


ing the feathers before a fire and then stroking with 
a blurft metallic edge, as the back of a knife 
A certain amount of manual dexterity is necessary 


to carry the whole process to a successful ending. 

If soap and-water a~e used for cleaning harness and 
other articles of leather, says the Druggists’ Circular 
and Chemical Gazette, it is preferable to have a neutral 


soap so as ta remove as little as possible of the oily 
matters with which the leather has been dressed, and 
on which it depends for continued softness. After 


cleansing of dirt, 
of the following: 


harness may be redressed with either 


I, 
Spirit of turpentine.............. 8 ounces 
Beeswax .... ek ondese ee dated on ounces 
Sf ere eee ee 1 ounce 
Lampblaek dents sve veenencniim \% ounce 
Melt the wax in:an iron ladle, add the turpentine, 
and then the finely powdered Prussian blue and lamp- 
black, and thin with neatsfoot oil. 
II. 
I: iia i gt a egal 2 ounces 
Beeswax nies 8% : wee 6 ounces 
Lampblack , .. 1 ounce 
Spirit of turpentine sevesedencéan @ EE 
Dy. riendietedtsaekeutnesenmeee ai 4 ounces 
To Sweeten Rancid Butter. -Although many recipes 
are given in the cookery books, the formularies, and 
the trade and agricultural journals, for making rancid 
butter again sweet and fresh, we have our doubts 
about any of them being entirely able to make pala- 


table butter out of butter that has once become strongly 
rancidified With this premise, we give all the in- 
formation on tie subject that we have at hand. One 
authority advises to wash the butter, first with fresh 
milk, and afterward with spring water, carefully work- 
ing out the residual water. This, it seems to us, even 
if effective, will cost about as much time and material 
as to convert the milk into fresh butter. Another re- 
cipe says to add 25 to 30 drops of lime chloride to every 


2 pounds of butter, work the mass up thoroughly, then 
wash in plenty of fresh, cold water, and work out the 
reeidual water Another, and this seems based on 


sound principles, is to melt the butter in a water-bath, 
along with some freshly burned animal charcoal, coarse- 
ly powdered, and carefully sifted to free it from dust. 
Let remain in contact a few minutes, then strain off 
the butter through clean flannel. If not absolutely free 
from rancid odor and taste, repeat ‘the process.—Nat. 
Drug. 


Hiow « Clean a Panama Hat.—For a great many 
years—more than a quarter of a century—the writer 
hereof has worn Panama hats exclusively in summer 
time. For at least ten years, when his hat needed 
cleaning he took it to a hatter who invariably wanted 
$2.50 for the job, explaining the enormity of the charge 
by telling him that there was only one concern in the 
United States, and that located in Boston, that ‘could 
properly clean a Panama. One day, about eighteen 
years ago, an old and very dirty hat, used only on fish- 
ing trips, was subjected to a good scrubbing with cas- 
tile soap and warm water, a nail-brush being used as an 
aid to get .the dirt away,. The hat was then placed in 
the hot sun to dry and im the course of two or three 
hours was ready for use. To his great astonishment, it 
was not only as clean as when new, but. had retained its 
shape admirably, and looked so well that another old 
straw hat was used on the trip, and the Panama was 
reserved for wear in town. The cleaned hat was a 
trifle stiff af first, but soon grew supple under wear. 
Since that time we have never taken a Panama to a hat- 
ter, except on rare occasions, when it lost its shape in 
drying, and then only to have it pressed. Experiment- 
ing a little after the first scouring, we found that a 
little glycerin added to the rinsing water entirely pre- 
vented the stiffness and brittleness acquired by some 
hats in drying, while a little ammonia in the wash- 
water materially assisted in the scrubbing process. 
Ivory, or, in fact, any good white soap, will answer 
as well as castile for the purpose. It is well to rinse a 
second time, adding the glycerin to the water used the 
second time. Immerse the hat completely in the rinse 
water, moving it about to get rid of traces of the dirty 
water. When the hat has been thoroughly rinsed, 
press out the surplus water, using a Turkish bath towel 
for the purpose, and let it rest on the towel when dry- 
ing.—Nat. Drug. 
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JUST READY. 


DIES, THEIR CONSTRUCTION AND USE, 


For the Modern Working of Sheet Metals. 
By JOSEPH V.«WOODWORTH. 
Octavo. Cloth. Very Fully [Wustrated. Price $3.00 Postpaid. 


This book is a complete, treatise on the subject and the most compre- 
hensive and exhaustive one in existence. A book written by a practical 
man for practical men, and. one that no ees machinist, toolmaker 
or metal-working mechanic cay afford to be withou 

Dies, press fixtures and ‘devices from the sim nest “to the most intricate 
in modern use, are shown, and their construction and use described in a 
clear, practical manner, so that all grades of metal-working mechanics 
will be able to understand thoroughly how to design, construct and use 
them, for the production of the endless variety of sheet-meta!l srticies 
now in daily use. 

Many of the dies described in this book were designed and constructed 
by the author personally, others utider his persona! supervision, while 
others were constructed and used in the press rooms of some of the 
largest sheet-metal goods establishments and machine shops in the 
United States. A number of the dies, press fixtures and devices, which 
form a part of this book, have been selected from over 150 published arti- 
cles, which were contributed by the author to the columns of the “Ame- 
rican Machinist,” *‘Machinery’ and the “Age of Steel,” under his own 
name, 

No obsolete die, press fixture or device has found a place in this book ; 
every engraving between its covers represents the highest that has been 
attained in the development of each ty pe described. The descriptions of 
their construction and use will enable the practical man to adapt them 
for facilitating, duplicating and expediting the production of sheet- 
metal articles at the minimum of cost and labor. 

Every manager, superintendent, designer, draftsman, foreman, die- 
maker, machinist, toolmaker or apprentice should have this book. 





JUST PUBLISHED. 


HARDENING, TEMPERING, ANNEALING 
AND FORGING OF STEEL. 


By JOSEPH V. WOODWORTH, 
Author of “ Dies, Their Fonstruction and Use.” 


Octavo. Price $2.50. 


A tiew work from cover ts cover, treating in a clear, concise manner all 
modern processes for the Heating, Appoaiias. neg Welding, 


230 pages. 200 Ilustrationg. Bownd in Cloth. 


Hardening and Tempering of st making it a book @f great prac- 
tical value to metal-working mechanics in general, with spegial directions 
for the successful hardening and tempering of all steel Logis used in the 
arts, including milling cutters, taps, thread dies, reamers, Qoth solid and 
shell, hollow mills, — hes and dies, and all kinds of sheet metal wor 
ing tovis, shear blades, saws. fine cutlery, and metal cutting tools of all 
description. as well as for all implements of steel, both large and small. 
In this work the simplest and most satisfactory hardening and tempering 
proc esses are given 

The uses to which the leading brands of stee] may be adapted are con- 
cisely presented and ther treatment for working under different condi- 
tions explained, also the special methods for the hardening and temper. 
ing of spec ial brands In connection wittrthe’above, numbers of “kinks,” 

* ways.” and “ practical points” are embodied, making the volume a text 
book on the treatment of steel as modern demands necessitate. 

A chapter devoted to the different processes ot Case-hardenin je 
also included, and special reference madé to the adeption of | 
chinery Steel for Tools of various kinds The illustrations show the 
mechanic the most up-to-date deviees, machines and furnaces which con- 
tribute to the attainment of satisfactory results in this highly important 
branch of modern tool-making. Send for descriptive circular. 


MUNN & .. Publishers, 4 361 Broadway, New vom, 
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Because it illustrates the latest works of other 
architects and builders. 
timely articles and notes on ventilating, plumb- 
ing, legal matters, etc. 
ing talks with prominent architects. 
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Because it publishes views of country houses of 
varying architectural styles and costs in all 
sections of the country, only illustrating those 
actually built, 
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number. 


Because it is filled with suggestions relative to 
color schemes, draperies, wall paper, furniture, 
painting, sculpture, etc. 
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Because it contains examples of artistic gardens, 
from the simplest to the most elaborate formal 
and Italian gardens, pergolas,. summer houses, 
fountains, etc. 
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